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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the 
subject polymer composed of specific kind 
(s) of recurring unit (s) f having specific 
number-average molecular weight, 
excellent in electrical properties, heat 
resistance, soldering resistance, and 
chemical resistance and mechanical 
strength, and thus useful for e.g. prepregs. 

SOLUTION: This polymer is composed of 
at least one kind of recurring unit selected 
from the group consisting of those of 
formula I ((n) and (q) are each 0 or 1 ; (p) is 
0 or a positive integer; R1 to R18 are each 
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H, a hydrocarbon, etc.; Ra and Rb are each H, a hydrocarbon, a halogen, 
etc.; dashed line denotes a single bond or double bond) and formula II 
((m) and (h) are each 0 or a positive integer; (j) and (k) are each 0-2; R1 
to R11 are each H, a hydrocarbon, etc.; R12 to R20 are each H, a 
hydrocarbon, a halogen, etc.; dashed line denotes a single bond or 
double bond), and has a number-average molecular weight of 500- 
20,000. The polymer is obtained by ring opening polymerization of at 
least one kind of monomer selected from cyclic olefin-based monomers 
of formulae III and IV, in the presence of a metathesis catalyst. The 
objective crosslinkable polymer composition is produced, pref. from this 
cyclic olefin-based polymer and a crosslinking agent. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Formula (A3) 
[Formula 1] 




(A 8 ) 



The semantics of each notation is as follows among [type. 

n: — it is 0 or 1 . 

It is p:0 or a positive integer. 

q: — it is 0 or 1 . 

R1 -R18: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
Ra -Rb : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (a halogen atom, a 
hydroxyl group, an ester group, an alkoxy group, a cyano group, an amide 
group, an imide radical, or silyl radical), respectively. However, R1 5-R1 8 
may be combined mutually, an unsaturated bond, a monocycle, or many 
rings may be formed, and this monocycle or many rings may have the 
double bond. It is with R15 and R16, or the alkylidene radical may be 
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formed by R17 and R18. When q is 0, each joint hand joins together and 
five membered-rings are formed. 

Express the single bond or the double bond of carbon-carbon. ] And a 
formula (B3) 
[Formula 2] 

R 19 R 20 




(B 3 ) 



The semantics of each notation is as follows among [type. 
It is m:0 or a positive integer. 
It is h:0 or a positive integer. 
It is j:0, and 1 or 2. 
It is k:0, and 1 or 2. 

R1 -R1 1 : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
R1 2-R20: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
However, the carbon atom which R10 and R1 1 have combined, and the 
carbon atom which the carbon atom which R1 4 has combined, or R1 2 
has combined may be combined through the alkylene group of the direct 
or carbon atomic numbers 1-3. In the case of j=k=0, it may join together 
mutually and R1 6, R1 3, or R1 6 and R20 may form the ring of a 
monocycle or many rings. 

Express the single bond or the double bond of carbon-carbon. ] The 
annular olefin system polymer characterized by containing a kind of 
repeat [ at least ] unit chosen from the group which comes out and 
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consists of a repeat unit expressed, and number average molecular 
weight (Mn) being within the limits of 500-20,000 (i). 
[Claim 2] The annular olefin system polymer which remains without 
carrying out hydrogenation of the 95% or more when an annular olefin 
system polymer (i) is a hydrogenation polymer, hydrogenation of the 95% 
or more of the carbon-carbon double bond of ** principal chain is 
carried out and a non-conjugate carbon-carbon double bond is in ** 
side chain, and carrying out hydrogenation of this the 20 - 100% of ring 
when a ring is in ** side chain. 

[Claim 3] The annular olefin system polymer according to claim 1 whose 
ratio (Mw/Mn) of weight average molecular weight (Mw) and number 
average molecular weight (Mn) is four or less. 
[Claim 4] Formula (A) 
[Formula 3] 



CA) 




The semantics of each notation is as follows among [type. 

n: — it is 0 or 1. 

It is p:0 or a positive integer. 

q: — it is 0 or 1. 

R1 -R1 8: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
Ra -Rb : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (a halogen atom, a 
hydroxyl group, an ester group, an alkoxy group, a cyano group, an amide 
group, an imide radical, or silyl radical), respectively. However, R15-R18 
may be combined mutually, an unsaturated bond, a monocycle, or many 
rings may be formed, and this monocycle or many rings may have the 
double bond. It is with R15 and R16, or the alkylidene radical may be 
formed by R17 and R18. When q is 0, each joint hand joins together and 
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five membered-rings are formed. ] And a formula (B) 
[Formula 4] 

R w R 30 




(B) 



R" R 



The semantics of each notation is as follows among [type. 
It is m:0 or a positive integer. 
It is h:0 or a positive integer. 
It is j:0, and 1 or 2. 
It is k:0, and 1 or 2. 

R1 -R1 1 : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
R12-R20: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
However, the carbon atom which R1 0 and R1 1 have combined, and the 
carbon atom which the carbon atom which R1 4 has combined, or R1 2 
has combined may be combined through the alkylene group of the direct 
or carbon atomic numbers 1-3. In the case of j=k=0, it may join together 
mutually and R16, R13, or R16 and R20 may form the ring of a 
monocycle or many rings. ] Ring opening polymerization of a kind of 
annular olefin [ at least ] system monomer chosen from the group which 
comes out and consists of an annular olefin system monomer expressed 
is carried out to the bottom of existence of a metathesis catalyst. 
Subsequently A kind of repeat [ at least ] unit chosen from the group 
which consists of a repeat unit expressed with said formula (A3) and 
formula (B3) which are characterized by hydrogenating if needed is 
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contained. The manufacture approach of the annular olefin system 
polymer (i) which has number average molecular weight (Mn) within the 
limits of 500-20,000. 

[Claim 5] Ring breakage (**) polymer [ of at least a kind of annular olefin 
system monomer chosen from the group which consists of an annular 
olefin system monomer expressed with said formula (A) and formula 
(B) ] **, It is chosen out of the group which consists of hydrogenation 
(**) polymer [ of this ring breakage (**) polymer ] **, and addition 
copolymer [ of a kind of annular olefin / at least / system monomer 
concerned and a vinyl compound ] **. And a kind of annular olefin-at 
least system polymer (ii) which has number average molecular weight 
(Mn) within the limits of 500-20,000 and the cross-linking polymer 
constituent which comes to contain a cross linking agent. 
[Claim 6] The sheet-like moldings which comes to fabricate a cross- 
linking polymer constituent according to claim 5. 
[Claim 7] Prepreg which makes a cross-linking polymer constituent 
according to claim 5 come to sink into a reinforcement base material. 
[Claim 8] The layered product which carries out the laminating of a 
sheet-like moldings according to claim 6 and/or prepreg according to 
claim 7, and comes to construct a bridge in a cross-linking polymer 
constituent. 

[Claim 9] Furthermore, the layered product according to claim 8 to 
which the laminating of the metal layer was carried out. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a new annular olefin 
system polymer, its manufacture approach, a cross-linking polymer 
constituent, the sheet-like moldings obtained using this cross-linking 
polymer constituent, prepreg, and a layered product. In more detail, this 
invention is excellent in an electrical property, thermal resistance, 
pewter-proof nature, chemical resistance, a mechanical strength, etc., 
can be used as a high-concentration solution, and relates to the annular 
olefin system polymer and cross-linking polymer constituent of low 
molecular weight which are moreover excellent in the homogeneity 
dispersibility of compounding agents, such as a flame retarder in the 
inside of a solution. Moreover, this invention relates to the sheet-like 
moldings and prepreg which are excellent in an electrical property, 
thermal resistance, pewter-proof nature, chemical resistance, a 
mechanical strength, etc., a layered product, and a metal flare layered 
product. 
[0002] 

[Description of the Prior Art] With the advance of a technique, the 
demand of improvement in the speed of data processing, a raise in 
reliance, densification, etc., etc. increases, and, as for the circuit with 
which precision mechanical equipments, such as a computer and a 
transmitter, are equipped, high performance-ization of multilayering of 
the circuit board, highly-precise-izing, detailed-izing, etc. is progressing. 
Such the circuit board infiltrates a resin varnish into reinforcement base 
materials, such as glass fabrics, produces the sheet (prepreg) of the 
semi-hardening condition which carried out desiccation processing, and 
subsequently to order, after laying up copper foil or the copper-clad 
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sheet for outer layers, prepreg, the copper-clad sheet for inner layers, 
etc. between mirror plane plates, it is manufactured by carrying out 
pressurization hot press and carrying out full hardening of the resin. 
Conventionally, as a resin ingredient, phenol resin, an epoxy resin, 
polyimide resin, the fluororesin, the polybutadiene resin, etc. have been 
used. 

[0003] However, generally, 4.0 or more and a dielectric dissipation factor 
had the dielectric constant as high as 0.01 or more, and since the 
electrical property was not enough, improvement in the speed of data 
processing and a raise in reliance were difficult for thermosetting resin, 
such as phenol resin, an epoxy resin, and polyimide resin, in the circuit 
board using these thermosetting resin. On the other hand, since the 
circuit board using thermoplastics, such as a fluororesin and a 
polybutadiene resin, was inferior to thermal resistance, a crack and 
exfoliation might arise, moreover, its dimensional stability was bad on the 
occasion of soldering etc., and it was difficult [ to multilayer ] for it. 
[0004] The method of improving thermal resistance, solvent resistance, 
etc. is proposed by making thermoplastic norbornene system resin 
construct a bridge with organic peroxide recently. For example, the 
approach of carrying out press forming and making it construct a bridge, 
after grinding after the limiting viscosity [eta] measured in 1 35 degrees 
C and a decalin by carrying out the addition polymerization of a 
norbornene system annular olefin and the ethylene to JP.62-34924.A 
compounds the norbornene system resin of 1.15-2.22 and kneads this 
norbornene system resin and a bridge formation assistant, infiltrating an 
organic peroxide solution into it and removing a solution is indicated. 
However, by this approach, in addition to a process being complicated, it 
is difficult to use norbornene system resin as a high-concentration 
solution, and there is a problem that neither organic peroxide nor other 
compounding agents distribute to homogeneity, further. Therefore, since 
it is necessary to consider as a low-concentration solution but in order 
to produce prepreg using the solution of the resin obtained by this 
approach, and a low-concentration solution must ! :>e put so that the 
drying time until it stops sticking at a room temperature is long when it 
sinks into a reinforcement base material, and it may not deform in the 
meantime, there is a problem of being inferior to productivity. Moreover, 
although it is necessary to add various compounding agents according to 
various applications, since the viscosity of a solution is high, there is a 
fault that a resin solution and a compounding agent will carry out two- 
phase separation depending on the class and loadings of about [ that 
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homogeneity distribution cannot be performed ] and a compounding 
agent. Even if a reinforcement base material is immersed in the solution 
which carried out two-phase separation, the prepreg to which each 
component sank into homogeneity cannot be obtained. 
[0005] After making JP.6-248164.A distribute flameproofing agents, such 
as thermoplastic hydrogenation ring breakage norbornene system resin, 
organic peroxide and a bridge formation assistant, and a bromination 
bisphenol, in a solvent, the method of manufacturing a sheet, prepreg, 
etc. is indicated by it by casting the obtained solution, or infiltrating a 
reinforcement base material, removing a solvent subsequently and 
carrying out heat bridge formation. However, if the number average 
molecular weight (Mn) currently indicated concretely uses the 
norbornene system resin of 28,000 for this official report, it is difficult to 
make solid content concentration high enough, and the productivity of a 
desiccation process is not enough. Furthermore, by this approach, since 
the class and amount of a compounding agent which homogeneity can 
be made to distribute had limitation, there was a problem that it was 
fully inapplicable depending on the application field. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention 
is excellent in properties, such as an electrical property, thermal 
resistance, pewter-proof nature, chemical resistance, and a mechanical 
strength, can be used as a high-concentration solution, and is to offer 
the annular olefin system polymer which is moreover excellent in the 
homogeneity dispersibility of compounding agents, such as a flame 
retarder in the inside of a solution. Moreover, the purpose of this 
invention is to offer the cross-linking polymer constituent which 
contains such an annular olefin system polymer and a cross linking agent 
as an indispensable component. Other purposes of this invention are to 
offer the sheet-like moldings and prepreg which are excellent in 
properties, such as an electrical property, thermal resistance, pewter- 
proof nature, chemical resistance, and a mechanical strength, a layered 
product, and a metal flare layered product using such a cross-linking 
polymer constituent. 

[0007] In order that this invention persons may conquer the trouble of 
the conventional technique like the above, as a result of inquiring 
wholeheartedly, by using the annular olefin system polymer of low 
molecular weight comparatively ** Since viscosity is low, even the 
compounding agent of fully being raised and ** high concentration can 
carry out homogeneity distribution of the solution concentration of resin, 
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** Moreover, it found out that the class of compounding agent which 
can carry out homogeneity distribution can be increased, and fully 
excelling, without properties, such as the electrical property of ** 
prepreg, a layered product, and a metal flare layered product, thermal 
resistance, pewter-proof nature, chemical resistance, and a mechanical 
strength, falling. Furthermore, by making small the molecular weight 
distribution (Mw/Mn) of this annular olefin system polymer, the strength 
property has been improved further and it found out that the fall of the 
strength property by low-molecular-weight-izing was fully suppliable. 
This invention comes to be completed based on these knowledge. 
[0008] 

[Means for Solving the Problem] According to this invention in this way, 
it is a formula (A3). 
[0009] 
[Formula 5] 




(A a ) 



The semantics of each notation is as follows among [type, 
n: — it is 0 or 1 . 

It is p:0 or a positive integer, and is the integer of 0, or 1 -3 preferably, 
q: — it is 0 or 1 . 

R1 -R1 8: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
Ra -Rb : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (a halogen atom, a 
hydroxyl group, an ester group, an alkoxy group, a cyano group, an amide 
group, an imide radical, or silyl radical), respectively. However, R15-R18 
may be combined mutually, an unsaturated bond, a monocycle, or many 
rings may be formed, and this monocycle or many rings may have the 
double bond. It is with R15 and R16, or the alkylidene radical may be 
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formed by R17 and R18. When q is 0, each joint hand joins together and 
five membered-rings are formed. 

Express the single bond or the double bond of carbon-carbon. ] And a 
formula (B3) 
[0010] 
[Formula 6] 



R 13 R 20 




CB 8 ) 



R a R 13 



The semantics of each notation is as follows among [type. 

It is m:0 or a positive integer, and is the integer of 0, or 1-3 preferably. 

It is h:0 or a positive integer, and is the integer of 0, or 1 -3 preferably. 

It is j:0, and 1 or 2. 

It is k:0, and 1 or 2. 

R1 -R1 1 : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
R12-R20: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
However, the carbon atom which R10 and R11 have combined, and the 
carbon atom which the carbon atom which R14 has combined, or R12 
has combined may be combined through the alkylene group of the direct 
or carbon atomic numbers 1-3. In the case of j=k=0, it may join together 
mutually and R16, R13, or R16 and R20 may form the ring of a 
monocycle or many rings. 

Express the single bond or the double bond of carbon-carbon. ] A 
kind of repeat [ at least ] unit chosen from the group which comes out 
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and consists of a repeat unit expressed is contained, and the annular 
olefin system polymer (i) characterized by number average molecular 
weight (Mn) being within the limits of 500-20,000 is offered. 
[0011] This annular olefin system polymer (i) is a hydrogenation polymer, 
and it is desirable that it is what remains without carrying out 
hydrogenation of those 95% or more when hydrogenation of the 95% or 
more of the carbon-carbon double bond of ** principal chain is carried 
out and a non-conjugate carbon-carbon double bond is in ** side chain, 
and carrying out hydrogenation of this the 20- 1 00% of ring when a ring 
is in ** side chain. As for the ratio (Mw/Mn) of the weight average 
molecular weight (Mw) of this annular olefin system polymer, and number 
average molecular weight (Mn), it is desirable that it is four or less. 
[001 2] Moreover, according to this invention, it is a formula (A). 
[0013] 
[Formula 7] 




(A) 



The semantics of each notation is as follows among [type, 
n: — it is 0 or 1 . 

It is p:0 or a positive integer, and is the integer of 0, or 1-3 preferably, 
q: — it is 0 or 1 . 

R1 -R18: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
Ra -Rb : It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (a halogen atom, a 
hydroxyl group, an ester group, an alkoxy group, a cyano group, an amide 
group, an imide radical, or silyl radical), respectively. 
[0014] However, R15-R18 may be combined mutually, an unsaturated 
bond, a monocycle, or many rings may be formed, and this monocycle or 
many rings may have the double bond. It is with R15 and R16, or the 
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alkylidene radical may be formed by R17 and R18. When q is 0, each joint 
hand joins together and five membered-rings are formed. ] And a 
formula (B) 
[0015] 
[Formula 8] 



R 18 R 20 




(B) 



The semantics of each notation is as follows among [type. 

It is m:0 or a positive integer, and is the integer of 0, or 1-3 preferably. 

It is h:0 or a positive integer, and is the integer of 0, or 1-3 preferably. 

It is j:0, and 1 or 2. 

It is k:0, and 1 or 2. 

R1 -R11: It is the hydrocarbon group independently permuted by a 
hydrogen atom, a hydrocarbon group, a halogen atom, a hydroxyl group, 
an ester group, an alkoxy group, a cyano group, the amide group, the 
imide radical, the silyl radical, or the polar group (namely, a halogen 
atom, a hydroxyl group, an ester group, an alkoxy group, a cyano group, 
an amide group, an imide radical, or a silyl radical), respectively. 
However, the carbon atom which R10 and R1 1 have combined, and the 
carbon atom which the carbon atom which R14 has combined, or R12 
has combined may be combined through the alkylene group of the direct 
or carbon atomic numbers 1-3. In the case of j=k=0, it may join together 
mutually and R16, R13, or R16 and R20 may form the ring of a 
monocycle or many rings. ] Ring opening polymerization of a kind of 
annular olefin [ at least ] system monomer chosen from the group which 
comes out and consists of an annular olefin system monomer expressed 
is carried out to the bottom of existence of a metathesis catalyst. 
Subsequently A kind of repeat [ at least ] unit chosen from the group 
which consists of a repeat unit expressed with said formula (A3) and 
formula (B3) which are characterized by hydrogenating if needed is 
contained. The manufacture approach of the annular olefin system 
polymer (i) which has number average molecular weight (Mn) within the 
limits of 500-20,000 is offered. 
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[0016] Furthermore, ring breakage (**) polymer [ of at least a kind of 
annular olefin system monomer chosen from the group which consists of 
an annular olefin system monomer expressed with said formula (A) and 
formula (B) according to this invention ] **, It is chosen out of the group 
which consists of hydrogenation (**) polymer [ of this ring breakage (**) 
polymer ] **, and addition copolymer [ of a kind of annular olefin / at 
least / system monomer concerned and a vinyl compound ] **. And a 
kind of annular olefin-at least system polymer (ii) which has number 
average molecular weight (Mn) within the limits of 500-20,000, and the 
cross-linking polymer constituent which comes to contain a cross linking 
agent are offered. According to this invention, the laminating of the 
prepreg which makes the sheet-like moldings which comes to fabricate 
said cross-linking polymer constituent, and said cross-linking polymer 
constituent come to sink into a reinforcement base material, a these 
sheet-like moldings, and/or the prepreg is carried out, and the layered 
product which comes to construct a bridge in a cross-linking polymer 
constituent, and the layered product which carried out the laminating of 
the metal layer to this layered product further are offered. 
[001 7] 

[Embodiment of the Invention] 

the annular olefin system polymer (i) of annular olefin system (polymer i) 
(1) polymer this invention contains a kind of repeat [ at least ] unit 
chosen from the group which consists of said formula (A3) and (B3) a 
repeat unit expressed — it is the polymer of low molecular weight 
comparatively. In these formulas, ... expresses the single bond (C-C) or 
the double bond (C=C) of carbon-carbon. An annular olefin system 
polymer (i) can carry out the ring breakage (**) polymerization of a kind 
of annular olefin chosen from the group which consists of an annular 
olefin system monomer expressed with a formula (A) and (B) at least, 
and can obtain it by hydrogenating if needed. A ring breakage (**) 
polymer has the double bond of carbon-carbon in a principal chain. If 
this ring breakage (**) polymer is hydrogenated, hydrogenation of the 
double bond of a principal chain will be carried out, and it will turn into 
single bond of carbon-carbon. In this case, when the rate of 
hydrogenation does not reach to 100%, the single bond and the double 
bond of carbon-carbon will live together. ... expresses non- 
hydrogenation objects, hydrogenation objects, and all the partial 
hydrogenation objects. 

[001 8] Hydrogenation of the carbon-carbon double bond of a principal 
chain may be carried out at 95% or more of rate of hydrogenation. When 
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a non-conjugate carbon-carbon double bond exists in a side chain, 
hydrogenation also of them is similarly carried out at the time of the 
hydrogenation of the double bond of a principal chain. When a ring is in a 
side chain, if alternative hydrogenation of the carbon-carbon double 
bond of a principal chain is performed, a ring remains, without carrying 
out hydrogenation, but if hydrogenation of the carbon-carbon double 
bond of a principal chain and the conjugated double bond of a ring is 
performed to coincidence, a ring will also be saturated by hydrogenation. 
However, when a ring exists in a side chain in the annular olefin system 
polymer (i) of this invention, it is desirable from a viewpoint of the 
homogeneity dispersibility of various compounding agents to remain 
without carrying out hydrogenation of the 20- 1 00%. Hydrogenation is 
explained in full detail behind. Moreover, the more concrete contents of 
the sign in each other formulas are explained in full detail in the part of 
explanation of the manufacture approach of an annular olefin system 
polymer (i). 

[001 9] if the molecular weight of the annular olefin system polymer (i) of 
this invention is expressed with the number average molecular weight 
(Mn) of the polystyrene conversion measured with the gel permeation 
chromatography (GPC) which uses toluene as a solvent — 500-20,000 - 
- desirable — 1,000-15,000 — more — desirable — 2,000-10,000 — it 
is the range of 3,000-9,000 most preferably. The annular olefin system 
polymer (i) of this invention has the description at the point which is the 
polymer which has the molecular weight of the comparatively small 
specific range. Since an annular olefin system polymer (i) can make 
polymer concentration higher when it is made into the solution of the 
same viscosity as compared with the case where the well-known 
amount polymer of macromolecules is used conventionally, it can 
improve the productivity in a desiccation process sharply, the 
impregnating ability to a reinforcement base material is also good, is 
excellent also in the homogeneity dispersibility of various compounding 
agents, and it has the property that moreover most physical-properties 
falls of mold goods are not seen. If the number average molecular weight 
of an annular olefin system polymer (i) is too small, a mechanical 
strength is not enough, if too conversely large, the dispersibility of a 
compounding agent is not enough and neither is desirable. 
[0020] When it is two or less more preferably, since a mechanical 
strength can fully compensate with the molecular weight distribution of 
the annular olefin system polymer (i) of this invention the fall of some 
mechanical strengths depended on it fully being raised and making 
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molecular weight small, it is [ four or less / three or less ] usually 
preferably suitable [ the ratio (Mw/Mn) of the weight average molecular 
weight (Mw) of polystyrene conversion and number average molecular 
weight (Mn) which were measured by GPC which carries out the solvent 
of the toluene ] for it. The ring-opening-polymerization object or its 
hydrogenation polymer (hydrogenation object) of the annular olefin 
system monomer which has the repeat unit as which the annular olefin 
system polymer (i) of this invention is expressed in ** type (A3), ** It is 
the ring breakage copolymer or its hydrogenation object of the annular 
olefin system monomer containing both the ring-opening-polymerization 
object of the annular olefin system monomer which has the repeat unit 
expressed with a formula (B3) and its hydrogenation object, and each 
repeat unit expressed in (B3) as ** type (A3). As for the rate of the 
repeat unit originating in the ring content annular olefin system monomer 
expressed with a formula (B3), it is usually preferably desirable 30% of 
the weight or more, when the annular olefin system polymer (i) of this 
invention is a ring breakage copolymer containing each repeat units of 
both expressed in (B3) as a formula (A3), or its hydrogenation object 
from a viewpoint of the homogeneity dispersibility of various 
compounding agents that it is 50 % of the weight or more more 
preferably 1 0% of the weight or more. 

[0021] (2) An annular olefin system monomer annular olefin system 
polymer (i) can carry out the ring breakage (**) polymerization of a kind 
of annular olefin [ at least ] system monomer chosen from the group 
which consists of an annular olefin system monomer expressed with a 
formula (A) and (B) to the bottom of existence of a metathesis catalyst, 
and can obtain it by hydrogenating if needed. As an annular olefin 
system monomer expressed with said formula (A) and formula (B) For 
example, a bicyclo [2.2.1] hept-2-en derivative and tetracyclo [4. 4.0.12, 
5.17, a 1 0]-3-dodecen derivative, hexa cyclo [ — 6. — 6.1. — 13, 6.1 10, 
13.02, 7.09, and a 14]-4-heptadecene derivative — A 8.8.0.12, 9.14, 
7.111 and 18.113, 16.03, and octacyclo [8.012, 17]-5-DOKOSEN 
derivative, PENTA cyclo [6. 6.1.13, 6.02, 7.09, a 14]-4-hexa decene 
derivative, A heptacyclo-5-ray KOSEN derivative, a heptacyclo-5- 
HENEIKOSEN derivative, tricyclo [— 4. — 3.0.12, a 5]-3-decene 
derivative, and tricyclo [ — 4. — 4.0.12 and a 5]-3-undecene derivative 
— PENTA cyclo [6. 5.1.13, 6.02, 7.09, a 1 3]-4-pentadecene derivative, A 
pentacyclo pentadecadiene derivative and PENTA cyclo [7. 4.0.12, 5.19, 
12.08, a 1 3]-3-pentadecene derivative, A 8.7.0.13, 6.110 and 17.112, 
15.02, and heptacyclo [7.011, 16]-4-ray KOSEN derivative, A 10.9.1.14, 
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7.113 and 20.115, 18.03, 8.02, and nonacyclo [10.012, 21.014, 19]-5-pen 
TAKOSEN derivative, PENTA cyclo [8. 4.0.12, 5.19, 12.08, a 13]-3-hexa 
decene derivative, A 8.8.0.14, 7.111 and 18.113, 16.03, and heptacyclo 
[8.012, 17]-5-HENEIKOSEN derivative, A 10.10.1.15, 8.114 and 21.116, 
19.02, 11.04, and nonacyclo [9.013, 22.015, 20]-5-hexa KOSEN 
derivative, 1 , 4-methano - 1 , 4, 4a, a 9a-tetrahydro fluorene derivative, 
1, 4-methano - A 1, 4,a [ 4 ], 5, 10, and 1 0a-hexahydro anthracene 
derivative, a cyclopentadiene-acenaphthylene addition product, etc. can 
be mentioned. More specifically, it is as being shown below. 
[0022] Each sign in said <annular olefin system monomer expressed with 
formula (A)> type (A) corresponds to each sign in a formula (A3). As a 
halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and an 
iodine atom can be mentioned among a formula (A), as a hydrocarbon 
group — the carbon atomic numbers 1-20 — desirable — 1-10 — more 

— desirable — the alkyl group of 1-6 — a carbon atomic number — 2- 
20 — desirable — 2-10 — more — desirable — the alkenyl radical of 

2- 6 — a carbon atomic number — 2-20 — desirable — 2-10 — more - 

- desirable — the alkynyl group of 2-6 — the carbon atomic numbers 

3- 15 — desirable — 3-8 — more — desirable — the cycloalkyl radical 
of 5-6, and the carbon atomic numbers 6-20 — desirable — 6-1 6 — 
the aromatic hydrocarbon radical of 6-10 etc. can be mentioned more 
preferably, as the hydrocarbon group which the polar group permuted — 
the carbon atomic numbers 1-20 — desirable — 1-10 — the alkyl 
halide radical of 1 -6 can be mentioned more preferably. 

[0023] As an example of an annular olefin system monomer expressed 
with a formula (A), the well-known monomer currently indicated by 
JP.2-227424.A, JP,2-276842,A, JP.8-72210.A, etc. can be used, for 
example. Specifically, the following norbornene system monomers can be 
mentioned. A bicyclo [2.2.1] hept-2-en, a 6-methyl bicyclo [2.2.1] hept- 
2-en, 5, a 6-dimethyl bicyclo [2.2.1] hept-2-en, a 1 -methyl bicyclo 
[2.2.1] hept-2-en, A 6-ethyl bicyclo [2.2.1] hept-2-en, a 6-n-butyl 
bicyclo [2.2.1] hept-2-en, A 6-isobutyl bicyclo [2.2.1] hept-2-en, a 7- 
methyl bicyclo [2.2.1] hept-2-en, which bicyclo [2.2.1] hept-2-en 
derivative; — tetracyclo [ — 4. — 4.0.12, 5.17, and 10]-3-dodecen — 8- 
methyl tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-ethyl tetracyclo [4. 
4.0.12, 5.17, 10]-3-dodecen, 8-propyl tetracyclo [4. 4.0.12, 5.17, 10]-3- 
dodecen, 8-BUCHITERU truck cyclo [— 4. — 4.0.12, 5.17; and 10]-3- 
dodecen — 8-isobutyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8- 
hexyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-cyclohexyl tetracyclo 
[4. 4.0.12, 5.17, 10]-3-dodecen, 8-stearyl tetracyclo [4. 4.0.12, 5.17, 10]- 
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3-dodecen, 5 and 10-dimethyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 
2 and 10-dimethyl tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8 and 9- 
dimethyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-ethyl-9-methyl 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 11 and 12-dimethyl 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 2, 7, and 9-trimethyl 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 9-ethyl -2 and 7-dimethyl 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, The 9-isobutyl -2 and 7- 
dimethyl tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 9, 11, and 12- 
trimethyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 9-ethyl -11 and 12- 
dimethyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, The 9-isobutyl -11 
and 12-dimethyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 5, 8, 9, and 
10-tetramethyl tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-ethylidene- 
9-methyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-ethylidene-9- 
ethyl tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-ethylidene-9- 
isopropyl tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-ethylidene-9- 
butyl tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-n-propylidene 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-n-propylidene-9-methyl 
tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-n-propylidene-9-ethyl 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-n-propylidene-9-isopropyl 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-n-propylidene-9-butyl 
tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-isopropylidene tetracyclo 
[4. 4.0.12, 5.17, 10]-3-dodecen, 8-isopropylidene-9-methyl tetracyclo [4. 
4.0.12, 5.17, 1 0]-3-dodecen, 8-isopropylidene-9-ethyl tetracyclo [4. 
4.0.12, 5.17, 10]-3-dodecen, 8-isopropylidene-9-isopropyl tetracyclo [4. 
4.0.12, 5.17, 10]-3-dodecen, 8-isopropylidene _ 9-butyl tetracyclo [4. 
4.0.12, 5.17, 10]-3-dodecen, 8-chloro tetracyclo [4. 4.0.12, 5.17, 10]-3- 
dodecen, 8-BUROMO tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8- 
fluoro tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8 and 9-dichloro 
tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, which tetracyclo [ — 4. — 4. 
— 0.12, 5.17, and 10]-3-dodecen derivative; hexa cyclo [ — 6. — 6.1. - — 
1 3, 6.1 1 0, 1 3.02, 7.09, and 1 4]-4-heptadecene — 1 2-methyl hexa cyclo 
[— 6. — 6.1. — 13, 6.110, 13.02, 7.09, and 1 4]-4-heptadecene — 12- 
ethyl hexa cyclo [— 6. — 6.1. — 13, 6.110, 13.02, 7.09, and 14]-4- 
heptadecene — 12-isobutyl hexa cyclo [— 6. — 6.1. — 13, 6.110, 13.02, 
7.0 9, and 1 4]-4-heptadecene — 1,6, and 10-trimethyl-12-isobutyl 
hexa cyclo [— 6. — 6.1. — 13, 6.110, 13.02, 7.09, and 14]-4- 
heptadecene — DOKOSEN which hexa cyclo [— 6. — 6.1. — 13, 6.110, 
13.02, 7.09, and 14] —8.8.0.12, 9.14, 7.111 and 18.113, 16.03, and -4- 
heptadecene derivative; octacyclo [8.012, 17]-5- 8.8.0.12, 9.14, 7.111 
and 18.113, 16.03, 15-methyl octacyclo [8.012, 17]-5-DOKOSEN, 15- 
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ethyl octacyclo [8.8.0.1 DOKOSEN 2, 9.14, 7.111 and 18.113, and 16. — 
03, 8.012, and 17]-5- Which 8.8.0.12, 9.14, 7.111 and 18.113, 16.03, and 
octacyclo [8.012, 1 7]-5-DOKOSEN derivative; PENTA cyclo [6. 6.1.13, 
6.02, 7.09, 14]-4-hexa decene, 1 and 3-dimethyl PENTA cyclo [6. 6.1.13, 
6.02, 7.09, 14]-4-hexa decene, 1 and 6-dimethyl PENTA cyclo [6. 6.1.13, 
6.02, 7.09, 14]-4-hexa decene, 15 and 1 6-dimethyl PENTA cyclo [6. 
6.1.13, 6.02, 7.09, 14]-4-hexa decene, -5-ray KOSEN which PENTA 
cyclo [— 6. — 6.1. — 13, 6.02, 7.09, and 14]-4-hexa decene derivative; 
heptacyclo [— 8.7.0.12 and 9. — 14, 7.111, and 17. — 03, 8.012, and 16] 

— HENEIKOSEN heptacyclo [— 8.8.0.12 and 9. — 14, 7.111, and 18. — 

03, 8.01 2, and 1 7]-5- which heptacyclo-5-ray KOSEN derivative or 
heptacyclo-5-HENEIKOSEN derivative; — tricyclo [— 4. — 3.0.12 and 
5]-3-decene — 2-methyl tricyclo [— 4. — 3.0.12, 5]-3-decene, and 5- 
methyl tricyclo [ — 4. — 3.0.12 and 5]-3-decene — which tricyclo [ — 4. 

— 3.0.12 and 5]-3-decene derivative; tricyclo [— 4. — 4.0.12 and 5]-3- 
undecene — 10-methyl tricyclo [4. 4.0.12, 5]-3-undecene, which 
tricyclo [ — 4. — 4.0.12 and 5]-3-undecene derivative; PENTA cyclo [— 
6. — 5. — 1.13, 6.02, 7.09, and 1 3]-4-pentadecene — 1 and 3-dimethyl 
PENTA cyclo [6. 5.1.13, 6.02, 7.09, 1 3]-4-pentadecene, 1 and 6-dimethyl 
PENTA cyclo [6. 5.1.13, 6.02, 7.09, 1 3]-4-pentadecene, 14 and 15- 
dimethyl PENTA cyclo [6. 5.1.13, 6.02, 7.09, 1 3]-4-pentadecene, which 
PENTA cyclo [— 6. — 5.1. — 13, 6.02, 7.09, and 1 3]-4-pentadecene 
derivative; PENTA cyclo [— 6. — 5.1. — 13, 6.02, 7.09, 13]-4, and 10- 
PENTA deca diene — which diene compound; — PENTA cyclo [r~ 7. — 

4. — 0.12, 5.19, 12.08. and 1 3]-3-pentadecene — Methylation PENTA 
cyclo [7. 4.0.12, 5.19, 12.08, 1 3]-3-pentadecene, -3-pentadecene 
derivative; heptacyclo (8.7.0.13, 6.110 and 17.112, 15.02, and [7.011, 
16])-4-ray KOSEN which PENTA cyclo [— 7. — 4.0.12, 5.19, 12.08, and 
13] — 8.7.0.13, 6.110 and 17.112, 15.02, and dimethyl permutation 
heptacyclo [7.011, 16]-4-ray KOSEN, Which 8.7.0.13, 6.110 and 17.112, 
15.02, and heptacyclo [7.011, 16]-4-ray KOSEN derivative; nonacyclo 
[10. 9.1.14, 7.113 and 20.115, 18.03, 8.02, and 10.012 and 21 . 014, 19]-5- 
pen TAKOSEN, 10.9.1.14, 7.113 and 20.115, 18.03, 8.02, and trimethyl 
permutation nonacyclo [10.012, 21.014, 19]-5-pen TAKOSEN, Which 
10.9.1.14, 7.113 and 20.115, 18.03, 8.02, and nonacyclo [10.012, 21.014, 
19]-5-pen TAKOSEN derivative; PENTA cyclo [8. 4.0.12, 5.19, 12.08, 
13]-3-hexa decene, 11 -methyl PENTA cyclo [8. 4.0.12, 5.19, 12.08, 13]- 
3-hexa decene, 1 1-ethyl-PENTA cyclo [8. 4.0.12, 5.19, 12.08, 13]-3- 
hexa decene, 10 and 1 1 -dimethyl-PENTA cyclo [8. 4.0.12, 5.19, 12.08, 
13]-5-hexa decene, HENEIKOSEN which PENTA cyclo [— 8. — 4.0.12, 
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5.19, 12.08, and 13] — 8.8.0.14, 7.111 and 18.113, 16.03, and -3-hexa 
decene derivative; heptacyclo [8.012, 17]-5- 8.8.0.14, 7.111 and 18.113, 
16.03, 15-methyl-heptacyclo [8.012, 17]-5-HENEIKOSEN, 8.8.0.14, 7.111 
and 18.113, 16.03, TORIMECHIRU-heptacycIo [8.012, 17]-5- 
HENEIKOSEN, Which 8.8.0.14, 7.111 and 18.113, 16.03, and heptacyclo 
[8.012, 17]-5-HENEIKOSEN derivative; nonacyclo [10. 10.1.15, 8.114 and 
21.116, 19.02, 11.04, and 9.013 and 22 . 015, 20]-6-hexa KOSEN, Which 
1 0.1 0.1 .1 5, 8.1 1 4 and 21 .1 1 6, 1 9.02, 1 1 .04, and nonacyclo [9.01 3, 22.01 5, 
20]-6-hexa KOSEN derivative; PENTA cyclo [6. 5.1.13, 6.02, 7.09, 13]-4, 
11-PENTA deca diene, Methylation PENTA cyclo [6. 5.1.13, 6.02, 7.09, 
13]-4, 11-PENTA deca diene, Methylation PENTA cyclo [6. 5.1.13, 6.02, 
7.09, 13]-4 f 11-PENTA deca diene, Methylation PENTA cyclo [6. 5.1.13, 
6.02, 7.09, 13]-4, 11-PENTA deca diene, Trimethyl permutation PENTA 
cyclo [4. 7.0.12, 5.08, 13.19, 1 2]-3-pentadecene, PENTA cyclo [4. 7.0.12, 
5.08, 13.19, 12]-3, 10-PENTA deca diene, Methylation PENTA cyclo [4. 
7.0.12, 5.08, 13.19, 12]-3, 10-PENTA deca diene, Methylation PENTA 
cyclo [4. 7.0.12, 5.08, 13.19, 12]-3, 10-PENTA deca diene, methylation 
PENTA cyclo [— 4. — 7.0. — 12, 5.08, 13.19, 12]-3, 10-PENTA deca 
diene, and methylation heptacyclo [— 7.8.0.13 and 6. — 02 and 7.1 10, 
17.011, 16.112, 15]-4-ray KOSEN, 7.8.0.13, 6.02, and trimethyl 
permutation heptacyclo [7.1 10, 17.011, 16.112, 15]-4-ray KOSEN, 
7.8.0.13, 6.02, and tetramethyl permutation heptacyclo [7.110, 17.011, 
16.112, 15]-4-ray KOSEN. (Moreover, the monomer of the polycyclic 
structure which is the polymer of a cyclopentadiene as other examples, 
and its derivative and substitution product, for example, tricyclo [4., A 
3.0.1 2, 5]-3, 7-deca diene (namely, dicyclopentadiene), 2, and 3- 
dihydrodicyclopentadiene etc. is mentioned.) 

[0024] Each sign in said <annular olefin system monomer expressed with 
formula (B)> type (B) corresponds to each sign in a formula (B3). As a 
halogen atom, a fluorine atom, a chlorine atom, a bromine atom, and an 
iodine atom can be mentioned among a formula (B). as a hydrocarbon 
group — the carbon atomic numbers 1y20 — desirable — 1-10 — more 

— desirable — the alkyl group of 1-6 — a carbon atomic number — 2- 
20 — desirable — 2-10 — more — desirable — the alkenyl radical of 
2-6 — a carbon atomic number — 2-20 — desirable — 2-10 — more - 

- desirable — the alkynyl group of 2-6 — a carbon atomic number — 2- 
20 — desirable — 2-10 — more — desirable — the alkylidene radical of 
2-6 — the carbon atomic numbers 3-15 — desirable — 3-8 — more — 
desirable — the cycloalkyl radical of 5-6, and the carbon atomic 
numbers 6-20 — desirable — 6-16 — the aromatic hydrocarbon radical 
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of 6-10 etc. can be mentioned more preferably, as the hydrocarbon 
group which the polar group permuted — the carbon atomic numbers 1- 
20 — desirable — 1-10 — the alkyl halide radical of 1-6 can be 
mentioned more preferably. As an annular olefin system monomer 
expressed with a formula (B), the well-known monomer indicated by 
JP.5-97719.A, JP.7-41550A JP,8-72210,A, etc. can be used, for 
example. 

[0025] In the annular olefin system monomer expressed with a formula 
(B), the example of the monomer which has an aromatic substitution 
radical is as follows. 5-phenyl-bicyclo [2.2.1] hept-2-en () Namely, 5- 
phenyl-2-norbornene, 5-methyl-5-phenyl-bicyclo [2.2.1] hept-2-en, A 
5-benzyl-bicyclo [2.2.1] hept-2-en, a 5-tolyl-bicyclo [2.2.1] hept-2-en, 
5 -(ethyl phenyl)- Bicyclo [2.2.1] hept-2-en, 5 -(isopropyl phenyl)- 
Bicyclo [2, 2, 1] hept-2-en, 8-phenyl-tetracyclo [4. 4.0.12, 5.17, 10]-3- 
dodecen, 8-methyl-8-phenyl-tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 
8-benzyl-tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-tolyl-tetracyclo 
[4. 4.0.12, 5.17, 10]-3-dodecen, 8-(ethyl phenyQ-tetracydo [4. 4.0.12, 
5.17, 10]-3-dodecen, 8-(isopropyl phenyl)-tetracyclo [4. 4.0.12, 5.17, 
1 0]-3-dodecen, 8 and 9-diphenyl-tetracyclo [4. 4.0.12, 5.17, 10]-3- 
dodecen, 8-(biphenyl)-tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8^ 
(beta-naphthyl)-tetracyclo [4. 4.0.12, 5.17, 1 0]-3-dodecen, 8-(alpha- 
naphthyl)-tetracyclo [4. 4.0.12, 5.17, 10]-3-dodecen, 8-(anthracenyl)- 
tetracyclo [4. 4.0.12, 5.17, 10]-3~dodecen, 1 1-phenyl-hexa cyclo [6. 
6.1.13, 6.02, 7.09, 14]-4 heptadecene, 6 -(alpha-naphthyl)- Bicyclo 
[2.2.1 ]-hept-2-en, 5 -(anthracenyl)- Bicyclo [2.2.1]-hept-2-en, 5 - 
(biphenyl)- A bicyclo [2.2.1 ]-hept-2-en, 5 -(beta-naphthyl)- A bicyclo 
[2.2.1]-hept-2-en, 5, a 6-diphenyl-bicyclo [2.2.1 ]-hept-2-en, 9 -(2- 
norbornene-5-IRU)- Carbazole. 

[0026] In the annular olefin system monomer expressed with a formula 
(B), the example of the monomer which has a norbornene ring structure 
and an aromatic series ring structure in polycyclic object structure is as 
follows. 

1, the 4-methano -1, 4, 4a, 4b, 5, 8 and 8a, and 9a-octahydro fluorenes; 
1 , 4-methano -1,4, 4a, a 9a-tetrahydro fluorene, 1 , 4-methano-8- 
methyl -1,4, 4a, a 9a-tetrahydro fluorene, 1 , 4-methano-8-chloro - 1 , 
4, 4a, a 9a-tetrahydro fluorene, 1, such as 1, 4-methano-8-BUROMO - 
1 , 4 and 4a, and a 9a-tetrahydro fluorene, the 4-methano -1 , 4 and 4a, 
9a-tetrahydro fluorenes;1, the 4-methano -1, 4 and 4a, and 9a- 
tetrahydro dibenzofurans; 1 , 4-methano - 1 , 4, 4a, A 9a-tetrahydro 
carbazole, 1, such as 1, the 4-methano-9-phenyl -1, 4 and 4a, and a 9a- 
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tetrahydro carbazole, the 4-methano -1 , 4 and 4a, and 9a-tetrahydro 
carbazoles; 1, 4-methano - 1, such as a 1, 4,a [4], 5, 10, and 10a- 
hexahydro anthracene, 4-methano -1, 4,a [ 4 ], 5, 10, 1 0a-hexahydro 
anthracene;7, 1 0-methano-6b, 7 and 10, and 1 0a-tetrahydro fluoran 
Musci; The compound which added the cyclopentadiene to the 
cyclopentadiene-acenaphthylene addition product further, 11,1 2-benzo- 
PENTA cyclo [6, 5, 1 and 13, 6.02, 7.09, 1 3]-4-pentadecene, 11,12- 
benzo-PENTA cyclo [6, 6, 1 and 13, 6.02, 7.09, 14]-4-hexa decene, 14 
and 15-benzo-heptacyclo [ — 8.7.0.12 and 9. — 14, 7.111, and 17. — 03, 
8.01 2, 1 6]-5-ray KOSEN, and a cyclopentadiene-acenaphthylene 
addition product. 

[0027] (3) a polymerization method — the annular olefin system 
monomer of these is independent, respectively, or can be used 
combining two or more sorts, the ring content norbornene system 
monomer which is expressed with a formula (B) in the case of a ring 
breakage copolymer — although chosen suitably, corresponding to the 
purpose of use comparatively (the amount of association) — usually — 
it is 50 % of the weight or more more preferably 30% of the weight or 
more 10% of the weight or more. The dispersibility of various 
compounding agents is improved by altitude by including a ring content 
norbornene system monomeric unit. The ring-opening-polymerization 
object or ring breakage copolymer of the annular olefin system monomer 
(norbornene system monomer) expressed with a formula (A) and/or (B) 
can be obtained with a well-known polymerization method. 
[0028] The catalyst which consists of the metaled halogenide or 
acetylacetone compound chosen from catalyst; which consists of the 
halogenide of the metal chosen from a ruthenium, a rhodium, palladium, 
an osmium, iridium, platinum, etc., a nitrate or an acetylacetone 
compound, and a reducing agent as a ring-opening-polymerization 
catalyst or titanium, vanadium, a zirconium, a tungsten, and molybdenum, 
and an organoaluminium compound can be used. The third component 
can be added to the above-mentioned catalyst system, and 
polymerization activity and the selectivity of ring opening polymerization 
can be raised to it. As an example, molecular oxygen, alcohol, the ether, 
a peroxide, a carboxylic acid, an acid anhydride, an acid chloride, ester, a 
ketone, a nitrogen-containing compound, a sulphur-containing 
compound, a halogen-containing compound, molecule-like iodine, other 
Lewis acid, etc. are mentioned. As a nitrogen-containing compound, 
aliphatic series or an aromatic series tertiary amine is desirable, and 
triethylamine, dimethylaniline, tree n butylamine, a pyridine, the alpha- 
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picoline, etc. are mentioned as an example. 

[0029] Although it is possible even if a solvent is not used for a ring 
breakage (**) polymerization, it can be carried out also in an inactive 
organic solvent. As a solvent, halogenated hydrocarbon, such as alicycle 
group hydrocarbons, such as aliphatic hydrocarbon, such as aromatic 
hydrocarbon, such as benzene, toluene, and a xylene, n pentane, a 
hexane, and a heptane, and a cyclohexane, styrene dichloride, 
dichloroethane, dichloro ethylene, tetrachloroethane, chlorobenzene, 
dichlorobenzene, and trichlorobenzene, etc. is mentioned, for example. - 
30 degrees C - 80 degrees C of polymerization temperature are -50 
degrees C - 100 degrees C usually -20 degrees C - 60 degrees C more 
preferably, and 0-50kg/cm2 of polymerization preassure force is usually 
0-20kg/cm2 preferably. The ring-opening-polymerization object of an 
annular olefin system monomer expressed with a formula (A) is a 
polymer containing the repeat unit expressed with a bottom type (A1). 
[0030] 
[Formula 9] 




(A,) 



The semantics of each sign is the same in a formula (A) among [type. ] 
The ring-opening-polymerization object of an annular olefin system 
monomer expressed with a formula (B) is a polymer containing the 
repeat unit expressed with a bottom type (B1). 
[0031] 

[Formula 10] 

R 19 R 20 




(Bi) 



R 12 R 13 



The semantics of each sign is the same in a formula (B) among [type. ] 
A ring breakage copolymer is a copolymer containing the repeat unit 
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expressed in (B1) as a formula (A1). 

[0032] (4) Although it is a non-hydrogenation object containing said 
formula (A1) and/or (B1) the repeat unit expressed and the carbon- 
carbon double bond of a principal chain remains, as for a hydrogenation 
annular olefin system polymer (i), it is desirable to hydrogenate the 
carbon-carbon double bond of a principal chain at least from viewpoints, 
such as thermal resistance and weatherability. A hydrogenation object 
can obtain a ring breakage (**) polymer according to a conventional 
method by the approach of hydrogenating by hydrogen under existence 
of catalysts for hydrogenation. As catalysts for hydrogenation, the 
combination of the catalyst which consists of combination of a 
transition-metals compound and alkyl metallic compounds, for example, 
cobaltous acetate/triethylaluminum, nickel acetylacetonato / 
triisobutylaluminum, titanocene dichloride / n-butyl lithium, zirconocene 
dichloride / sec-butyl lithium, tetrabutoxy titanate / dimethyl 
magnesium, etc., etc. is mentioned. 

[0033] A hydrogenation reaction is usually carried out in an inactive 
organic solvent. Since it excels in the solubility of the hydrogenation 
object to generate as an organic solvent, a hydrocarbon system solvent 
is desirable and a cyclic-hydrocarbon system solvent is more desirable. 
As such a hydrocarbon system solvent, ether [, such as alicycle group 
hydrocarbon; tetrahydrofurans such as aliphatic hydrocarbon, such as 
aromatic hydrocarbon; n pentane, such as benzene and toluene, and a 
hexane, a cyclohexane, and a decalin, and ethylene glycol wood ether, ]; 
etc. is mentioned, and these two or more sorts can also be mixed and 
used. Usually, what is necessary is for it to be the same as a 
polymerization reaction solvent, and to be good, to add catalysts for 
hydrogenation to polymerization reaction mixture as it is, and just to 
make it react to it. 

[0034] the annular olefin system polymer (i) of this invention has high 
weatherability and photodegradation-proof nature — desirable — 
therefore, the unsaturated bond in the principal chain structure of a ring 
breakage (**) polymer — being saturated is usually preferably desirable 
[ 99% or more ] more preferably 98% or more 95% or more. When an 
unsaturated bond non-conjugate [, such as an alkylidene radical, ] is in a 
side chain, hydrogenation is carried out to coincidence at the time of the 
hydrogenation of the unsaturated bond of a principal chain. When it is 
the ring breakage (**) polymer with which a ring exists in a side chain, 
ring structure is usually desirable 20% or more, and remaining 100% of 
most preferably is preferably desirable 40% or more 30% or more. The 
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unsaturated bond in principal chain structure and the unsaturated bond 
in ring structure can be distinguished by analysis by 1 H-NMR, and can 
be recognized. 

[0035] -20 degrees C - 1 20 degrees C, it is 20-80 degrees C in 
temperature more preferably, and it is preferably desirable 0.5- 
30kg/cm2, in order to mainly hydrogenate the unsaturated bond in 
principal chain structure preferably to perform a hydrogenation reaction 
by the 1-20kg/cm2 hydrogen pressure force more preferably 0.1- 
50kg/cm2 0-100 degrees C. Hydrogenation temperature is made into an 
about 1 50-250-degree C elevated temperature in order to hydrogenate 
a ring. The hydrogenation object of the ring-opening-polymerization 
object of an annular olefin system monomer expressed with a formula 
(A) is a polymer containing the repeat unit expressed with the bottom 
type (A2) to which hydrogenation of the unsaturated bond of a principal 
chain was carried out. 
[0036] 

[Formula 11] 




(A 2 ) 



The semantics of each sign is the same in a formula (A) among [type. ] 
The hydrogenation object of the ring-opening-polymerization object of 
an annular olefin system monomer expressed with a formula (B) is a 
polymer containing the repeat unit expressed with the bottom type (B- 
2) to which hydrogenation of the unsaturated bond of a principal chain 
was carried out. 



[0037] 

[Formula 12] 

R 19 R ro 




(B 2 ) 



R a R 13 
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The semantics of each sign is the same in a formula (B) among [type. ] 
The hydrogenation object of a ring breakage copolymer is a copolymer 
containing the repeat unit expressed in (B-2) as a formula (A2). 
However, it is the hydrogenation object of these ring breakage (**) 
polymers, and, as for what has a small rate of hydrogenation, the formula 
(A1) and/or (B1) the double bond of a side chain expressed remain. On 
the other hand, when hydrogenation of a part of ring of a side chain is 
carried out, in the repeat unit expressed with a formula (B-2), 
hydrogenation of a part of ring was carried out, and it is saturated. 
[0038] Cross-linking polymer constituent (1) annular olefin system 
polymer (ii) 

The cross-linking polymer constituent of this invention is a resin 
constituent which contains an annular olefin system polymer (ii) and a 
cross linking agent as an indispensable component. In addition to said 
annular olefin system polymer (i), with the annular olefin system polymer 
(ii) said here, the addition polymer of an annular olefin system monomer 
and a vinyl compound is also included. Therefore, an annular olefin 
system polymer (ii) is a polymer chosen from the addition copolymer of 
the ring breakage (**) polymer of at least a kind of annular olefin system 
monomer chosen from the group which consists of an annular olefin 
system monomer expressed with said formula (A) and (B), its 
hydrogenation object, and a this annular olefin system monomer and a 
vinyl compound. These polymers are independent, respectively or can be 
used combining two or more sorts. 

[0039] The number average molecular weight (Mn) and molecular weight 
distribution of an annular olefin system polymer (ii) are the same as that 
of said annular olefin system polymer (i). namely, the polystyrene 
conversion measured by GPC to which the number average molecular 
weight (Mn) of an annular olefin system polymer (ii) uses toluene as a 
solvent — within the limits of 500-20,000 — it is — desirable — 1 ,000- 
15,000 — more — desirable — 2,000-10,000 — it is within the limits of 
3,000-9,000 most preferably. By being in a specific low-molecular- 
weight field in this way, an annular olefin system polymer (ii) can 
consider as a high-concentration solution, can raise the productivity in a 
desiccation process, and can also raise the impregnating ability to a 
reinforcement base material, and the homogeneity dispersibility of 
various compounding agents. If this number average molecular weight is 
too small, the mechanical strength at the time of considering as mold 
goods will fall. Moreover, since a mechanical strength is raised, it is 
[ four or less / three or less ] usually preferably desirable [ molecular 
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weight distribution / the ratio (Mw/Mn) of the weight average molecular 
weight (Mw) of polystyrene conversion and number average molecular 
weight (Mn) which were measured by GPC which uses toluene as a 
solvent ], when it is two or less more preferably, although especially the 
molecular weight distribution of an annular olefin system polymer (ii) are 
not limited. 

[0040] The aforementioned addition polymer can be obtained by carrying 
out the addition polymerization of a kind of annular olefin [ at least ] 
system monomer chosen from the group which consists of an annular 
olefin system monomer expressed with said formula (A) and (B), and the 
vinyl compound. As a vinyl compound, for example Ethylene, a propylene, 
1-butene, 1-pentene, 1-hexene, a 3-methyl-1-butene, 3-methyl-1- 
pentene, 3-ethyl-1-pentene, 4-methyl- 1-pentene, a 4-methyl-1- 
hexene, 4 and 4-dimethyl-1-hexene, 4, and 4-dimethyl-1-pentene, A 4- 
ethyl-1-hexene, a 3-ethyl-1-hexene, 1-octene, 1-decene, 1-dodecen, 
1 -tetra-decene, 1-hexa decene, The ethylene or the alpha olefins of 
carbon numbers 2-20, such as 1-octadecene and 1-ray KOSEN; 
Cyclobutene, Cyclopentene, a cyclohexene, 3, 4-dimethyl cyclopentene, 
3-methyl cyclohexene, a 2-(2-methylbutyl)-1 -cyclohexene, Cycloolefins, 
such as a cyclooctane.a [ 3 ], 5 and 6, 7a-tetrahydro-4, and 7-methano- 
1H-indene; 1, 4-hexadiene, The 4-methyl -1, 4-hexadiene, the 5-methyl 
-1, 4-hexadiene, Nonconjugated diene, such as 1 and 7-OKUTA diene; 
aromatic series vinyl compound [, such as styrene, alpha methyl styrene, 
o-methyl styrene, p-methyl styrene, 1, 3-dimethyl styrene, and vinyl 
naphthalene, ]; etc. is mentioned. These vinyl compounds are 
independent, respectively, or can be used combining two or more sorts. 
[0041] In order to manufacture the addition copolymer of an annular 
olefin system monomer and a vinyl compound, a well-known approach 
can be adopted, for example, the approach of carrying out 
copolymerization of the monomer component under existence of a 
solvent or a vanadium compound and an organoaluminium compound 
meltable to a norbornene system monomer, and the catalyst that 
consists of a halogen content organoaluminium compound preferably 
under the conditions in which it is among a hydrocarbon solvent or a 
solvent does not exist can be mentioned. As a hydrocarbon catalyst, 
aromatic hydrocarbon, such as alicycle group hydrocarbon; benzene, 
such as aliphatic hydrocarbon; cyclohexanes, such as a hexane, a 
heptane, an octane, and kerosene, and a methylcyclohexane, toluene, 
and a xylene, etc. is mentioned. 

[0042] -30 degrees C - 80 degrees C of polymerization temperature are 
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-50 degrees C - 100 degrees C usually -20 degrees C - 60 degrees C 
more preferably, and 0-50kg/cm2 of polymerization preassure force is 
usually 0-20kg/cm2 preferably. An annular olefin system polymer (ii) 
may be denatured by the well-known approach using an organic silicon 
compound, a partial saturation epoxy monomer, etc. with the radical in 
which alpha, beta-unsaturated carboxylic acid, its derivative, a styrene 
system hydrocarbon, an olefin system unsaturated bond, and hydrolysis 
are possible by JP,3-95235,A etc. As a modifier, derivatives, such as 
alkyl ester of unsaturated carboxylic acid, such as a maleic anhydride, 
these acid anhydrides, or unsaturated carboxylic acid, are desirable. 
[0043] (2) Bridge formation of the cross-linking polymer constituent of 
cross linking agent this invention does not have especially a limit, for 
example, it can carry out using heat, light, a radiation, etc., and the class 
of cross linking agent is suitably chosen by those means. If said annular 
olefin system polymer (ii) is used, dispersibility will become good also to 
various cross linking agents. A bridge formation assistant, thermosetting 
resin, a flame retarder, other compounding agents, a solvent, etc. can be 
blended with the cross-linking polymer constituent of this invention by 
request in addition to a cross linking agent. Especially as a cross linking 
agent, although not limited, generally organic peroxide is used. 
[0044] As organic peroxide, for example Methyl-ethyl-ketone peroxide, 
Ketone peroxide, such as cyclohexa NOMPA-oxide; The 1 and 1 -screws 
(tert-butyl peroxide) 3 and 3, a 5-trimethyl cyclohexane, Peroxy ketalrt- 
butyl hydro peroxide, such as 2 and 2-screw (tert-butyl peroxide) 
butane, Hydro peroxide, such as 2, 5-dimethyl hexane -2, and 5-dihydro 
peroxide; JIKUMIRU peroxide, Dialkyl peroxide, such as 2, 5-dimethyl -2, 
5-di-tert-butyl peroxide hexyne -3, alpha, and alpha'-screw (tert-butyl 
peroxide-m-isopropyl) benzene : Octanoyl peroxide, Diacyl peroxide, 
such as isobutyryl peroxide; peroxy ester;, such as peroxi dicarbonate, is 
mentioned. It is good for dialkyl peroxide to be desirable and to change 
the class of alkyl group with molding temperature from the engine 
performance of the resin after hardening, also in these. 
[0045] Moreover, the photoinitiator cross linking reagent which 
generates a radical by light can be used as a cross linking agent. As a 
photoinitiator cross linking reagent, for example Benzoin alkyl ether 
system compound; benzophenones, such as benzoin ethyl ether and 
benzoin isobutyl ether, Benzophenone system compounds, such as a 
methyl ortbochromatic benzoyl benzoate, 4, and 4-dichloro 
benzophenone; Dibenzyl, Benzyl system compounds, such as benzyl 
methyl ketal; 2 and 2-diethoxy acetophenone, 2-hydroxy-2- 
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methylpropiohenone, 4-isopropyl-2-hydroxy-2-methylpropiohenone, 1 
and 1-dichloro acetophenone, 2, and 2-diethoxy acetophenone, 
Acetophenone system compound;2-chloro thioxan tons, such as the 4'- 
phenoxy -2 and 2-dichloro acetophenone, Thioxan ton system 
compound;2-ethyl anthraquinone, such as 2-methylthio xanthone and 2- 
isopropyl thioxan ton, Anthraquinone system compound;2-hydroxy-2- 
methylpropiohenone, such as 2-chloro anthraquinone and a 
naphthoquinone, Propiophenone system compounds, such as 4'- 
dodecyl-2-hydroxy-2-^methylpropiohenone; photoinitiator cross linking 
reagents, such as organic-acid metal salt [, such as octenate cobalt 
naphthenic-acid cobalt, octenate manganese, and manganese 
naphthenate, ];, can be mentioned. 

[0046] These cross linking agents are independent, respectively, or can 
be used combining two or more sorts, the loadings of a cross linking 
agent — the annular olefin system polymer (ii) 1 00 weight section — 
receiving — usually — 0.001 - 30 weight section — desirable — 0.001 - 
15 weight section — more — desirable — 0.1 - 10 weight section — it 
is the range of 0.5 - 5 weight section most preferably. When the loadings 
of a cross linking agent are in this range, properties, such as cross- 
linking and the electrical property of a bridge formation object, chemical 
resistance, and a water resisting property, balance highly, and are 
suitable. 

[0047] (3) In bridge formation assistant this invention, by using a bridge 
formation assistant, since cross-linking and the dispersibility of a 
compounding agent can be raised further, it is suitable. Although 
especially the bridge formation assistant used by this invention is not 
limited, it is easy to be well-known [ an assistant ] at JP.62-34924.A 
etc. For example, maleimide system bridge formation assistants, such as 
oxime nitroso ****** assistant;N, such as quinonedioxime, benzoquinone 
dioxime, and p-nitrosophenol, and N-m-phenylene bismaleimide; Diallyl 
phthalate, Allyl compound system bridge formation assistants, such as a 
triaryl SHIANU rate and triallyl isocyanurate; Ethylene glycol 
dimethacrylate, Methacrylate system bridge formation assistants, such 
as trimethylolpropanetrimethacrylate; vinyl system bridge formation 
assistant [, such as vinyltoluene, ethyl vinylbenzene, and a 
divinylbenzene, ]; etc. is illustrated. Also in these, an allyl compound 
system bridge formation assistant and a methacrylate system bridge 
formation assistant are [ that it is easy to distribute homogeneity ] 
desirable, although the addition of a bridge formation assistant is suitably 
chosen by the class of cross linking agent — the cross linking agent 1 
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weight section — receiving — usually — 0.1 - 10 weight section — it is 
0.2 - 5 weight section preferably. If too few, bridge formation cannot 
take place easily, and conversely, if the addition of a bridge formation 
assistant has too many additions, a possibility that the electrical 
property of the resin which constructed the bridge, a water resisting 
property, moisture resistance, etc. may fall will produce it. 
[0048] (4) In the cross-linking polymer constituent of thermosetting 
resin this invention, if thermosetting resin, such as an epoxy resin, is 
added, altitude improves and the bond strength of a layered product is 
suitable. As thermosetting resin, there is especially no limit, and what is 
generally used is used, for example, an epoxy resin, a urea-resin, melanin 
resin, phenol resin, the poly amino bismaleimide resin, denaturation imide 
resin, bismaleimide triazine resin, an unsaturated polyester resin, etc. are 
mentioned. Also in these, an epoxy resin is desirable. 
[0049] Thermosetting resin usually consists of a low-molecular-weight 
raw material and a curing agent. For example, in the case of an epoxy 
resin, it consists of an epoxy compound and various curing agents. If it is 
the compound which has an epoxy group in a molecule as an epoxy 
compound, there is especially no limit and it can mention the compound 
used as epoxy resins, such as a bisphenol mold, a novolak mold, an 
alicyclic mold, a heterocycle mold, a glycerol mold, and a 
dicyclopentadiene mold. Also in these, the halogenation bisphenol mold 
epoxy compound shown in a formula (E1) is desirable. 
[0050] 

[Formula 13] 

Xm Xni OH ^ n 

\J L Jn O 



(X is a halogen atom among a formula, R is the hydrocarbon group of 

bivalence, m is 1 -3, and n is 0 or one or more integers.) 

In the epoxy compound of a formula (E1), n is 0 substantially, all m is 2 

and that whose R is an isopropylidene radical is [ the halogen atom X is 

a bromine atom and ] desirable. Moreover, the novolak mold epoxy 

compound shown in a formula (E2) is used preferably. 

[0051] 

[Formula 14] 

H 

H s c-C-C-0- 




H 

0-C-C-CH 2 



(E2) 



PR' 
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(R' is the alkyl group of a hydrogen atom and the carbon atomic numbers 
1-20 among a formula, and p is 0 or one or more integers.) 
In the epoxy compound of a formula (E2), the average values of p are 0- 
5, and that whose R' is a hydrogen atom or a methyl group is desirable. 
These epoxy compounds are independent, respectively, or can be used 
combining two or more sorts. When thinking fire retardancy as important, 
the bisphenol mold epoxy compound of a formula (E1) is desirable, and 
when thermal resistance and chemical resistance want to improve, the 
novolak mold epoxy compound of a formula (E2) is desirable. As an 
example of the epoxy compound of a formula (E1), the compound 
expressed with a formula (E3) can be mentioned. 
[0052] 

[Formula 15] 



As a halogenation bisphenol mold epoxy compound expressed with a 
formula (E3), a thing, 50% of the weight of a thing, etc. whose Br content 
is 20 % of the weight are marketed, for example. As a curing agent of an 
epoxy resin, well-known things, such as an amine system compound, an 
imidazole system compound, a nitrogen-containing heterocyclic 
compound like diazabicycloundecen, an organic phosphine, an organic 
boron complex, a quaternary ammonium compound, and quaternary 
phosphonium, can be used, for example, the addition of thermosetting 
resin — the annular olefin system polymer (ii) 100 weight section — 
receiving — usually — the 3-150 weight section — desirable — the 10 
- 140 weight section — it is the 15-120 weight section especially 
preferably. 

[0053] (5) As a flame-retarder flame retarder, although there is 
especially no constraint, what does not denaturalize [ does not 
decompose and ] and deteriorate by the cross linking agent is desirable. 
Although the various flame retarders of a chlorine system and a bromine 
system are usable as a halogen series flame retardant From fields, such 
as effect of the flameproofing effectiveness, the thermal resistance at 
the time of shaping, the dispersibility to resin, and the physical 
properties on resin Hexabromobenzene, penta-bromoethyl benzene, 
hexabromobiphenyl, Deca BUROMO diphenyl, hexa BUROMO 
diphenyloxide, OKUTABUROMO diphenyloxide, deca BUROMO 
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diphenyloxide, pen TABUROMO cyclohexane, tetrabromobisphenol A, 
and its derivative [ — for example A tetrabromobisphenol A-screw 
(hydroxy ethyl ether), A tetrabromobisphenol A-screw (2, 3- 
dibromopropyl ether), ], the tetrabromo bisphenol S, and derivative [, 
such as a tetrabromobisphenol A-screw (BUROMO ethyl ether) and a 
tetrabromobisphenol A-screw (allyl compound ether), ] [ — for 
example ], tetrabromo phthalic anhydride, and its derivative [ — for 
example, [, such as a tetrabromo bisphenol S-screw (hydroxy ethyl 
ether) and a tetrabromo bisphenol S-screw (2, 3-dibromopropyl 
ether), ] ], such as a tetrabromo phthalimide and an ethylene bis- 
tetrabromo phthalimide, An ethylene screw (5, 6-dibromo norbornene -2, 
3-dicarboxyimide), Tris -(2, 3-dibromopropyl -1)- Isocyanurate, the 
addition product of the Diels-Alder reaction of 
hexachlorocyclopentadiene, TORIBUROMO phenyl glycidyl ether, 
TORIBUROMO phenyl acrylate, Ethylene Bisto RIBUROMO phenyl ether, 
the ethylene bis-pentabromophenyl ether, Tetra-DEKABUROMOJI 
phenoxy benzene, bromination polystyrene, bromination polyphenylene 
oxide, It is desirable to use a bromination epoxy resin, a bromination 
polycarbonate, poly PENTABUROMO benzyl acrylate, OKUTABUROMO 
naphthalene, a hexa BUROMO cyclo dodecane, a screw (TORIBUROMO 
phenyl) fumaric amide, N-methyl hexa BUROMO diphenylamine, etc. 
Especially about a desirable flame retarder, a chemical formula is held 
and explained also in the flame retarder used by this invention. A 
compound as shown in the following formulas can be mentioned as a 
desirable thing as a flame retarder which cannot receive decomposition, 
denaturation, and deterioration easily due to organic peroxide in the 
homogeneity dispersibility and the crosslinking reaction process to a 
resin constituent. 



[0054] 

[Formula 16] 

O 




n = 3 



(Nl) 




[0055] 

[Formula 17] 
Br o 



(N2) 
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[0056] 

[Formula 18] 

Br r Br 



Br r Br ch, Br Ol Br 
Br-^O-C--O^^C^Q-O-C--O^0-Br 
Br OL Br CH_ Br J" Br 

(n is 0 or one or more integers among a formula.) 
[0057] 

[Formula 19] 

CI CI 



(N3) 



(N4) 



[0058] 

[Formula 20] 

Br_i oh 



Br_i OH I" Br__ CH8 Br m3 OH 1 Br^ 
L L-rla „ 



(N5) 



(n is 0 or one or more integers among a formula, and m1-m4 are one or 
more integers.) 1 <=m1 <=5 and 1<=m — 2<=4, 1 <=m3 <=4, and 1 <=m4 
<=5 — desirable — 2 <=m1 <=4 and 5<=m — 2<=3, 2 <=m3 <=3, and 2 
<=m4 <=4 — especially — desirable — m1=3 and m — it is 2= 2, m3=2, 
and 1714=3. 
[0059] 

[Formula 21] 



Br, 



ml 



Br„ 



'CEL, 



Br, 



m4 



o 



Br, 



me 



(N6) 



O Jn 
(T^-Br ra5 



(n is 0 or one or more integers among a formula, and m1-m6 are one or 
more integers.) 1 <=m — 1 <=5, 1 <=m2 <=5, 1 <=m3 <=4, and 1 <=m — 
4<=4, 1 <=m5 <=5, and 1 <=m6 <=5 — desirable — 2 <=m1 <=4 — two 
<=m2 <=4, 2 <=m3 <=3, and 2<=m — 4<=3, 2 <=m5 <=3, and 2 <=m6 <=4 
— especially — desirable — m — 1=3, m2=2, m3=2, and m — it is 4= 2, 
m5=3, and m6=3. 
[0060] 
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Br 



[Formula 22] 

Br OH I" Br CHa? r OH 1 Br 

Brn^^ O- C- C- C - - 0-(^ C -C>0- C- C- C - - 0-4^V Br 
^-f H a H H 2 ru< H 2 H Ha 

L Br Br Jn Br 



(N7) 



(It is the example of a formula N5.) 
[0061] 

[Formula 23] 

Br Br 

BrH 0^ o j&°^ Br 



Br J Br 
Bri Br 



Br i Jb> 
Br 



(N8) 



(It is the example of a formula N6.) 
[0062] 

[Formula 24] 

Br CHs Br 



CHa-CHCHaO 

I I 

Br Br Br 



-0K5- 



OCHaCH-CHa 

CHs Br Br Br 



(N9) 



In addition, the halogenation bisphenol mold epoxy compound in said 
thermosetting resin is also a kind of a flame retarder. the addition of a 
flame retarder — the ring content norbornene system polymer 100 
weight section — receiving — usually — the 3 - 1 50 weight section — 
desirable — the 10 - 140 weight section — it is the 15-120 weight 
section especially preferably. As a fire-resistant assistant for 
demonstrating the flameproofing effectiveness of a flame retarder more 
effectively, antimony system fire retardancy assistants, such as an 
antimony trioxide, antimony pentoxide, sodium antimonate, and an 
antimony trichloride, can be used, these fire-resistant assistants — the 
flame-retarder 100 weight section — receiving — usually — 1-30 
weight section — 2-20 weight section comes out comparatively 
preferably, and it is used. 

[0063] (6) Optimum dose addition of the various compounding agents, 
such as an elastomer, a heat-resistant stabilizer, a weathering stabilizer, 
an antistatic agent, a slipping agent, an anti blocking agent, an antifogger, 
lubricant, a color, a pigment, natural oil, synthetic oil, a wax, and an 
organic or inorganic bulking agent, can be carried out at the resin 
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constituent of other compounding agent this inventions if needed. 
[0064] Specifically For example, natural rubber, polyisoprene rubber, and 
its hydrogenation object, Polybutadiene rubber and its hydrogenation 
object, butadiene-isoprene copolymer rubber, and its hydrogenation 
object, Styrene-butadiene random-copolymer rubber and its 
hydrogenation object, a styrene-isoprene random copolymer, and its 
hydrogenation object, Acrylonitrile-butadiene copolymer rubber and its 
hydrogenation object, styrene-butadiene block-copolymer rubber, and 
its hydrogenation object, A styrene-isoprene block copolymer and its 
hydrogenation object, ethylene-propylene copolymer rubber, Ethylene- 
propylene-nonconjugated diene copolymer rubber, ethylene-butene 
copolymer rubber, Elastomers, such as propylene-butene copolymer 
rubber; Tetrakis [methylene -3 (3, 5-G t-butyl-4-hydroxyphenyl) 
propionate] methane, beta-(3, 5-G t-butyl-4-hydroxyphenyl) propionic- 
acid alkyl ester, Phenolic antioxidants, such as a 2 and 2'-oxamide screw 
[ethyl -3 (3, 5-G t-butyl-4-hydroxyphenyl) propionate]; Tris nonylphenyl 
phosphite, The Lynn system stabilizers, such as tris (2, 4-G t-BURIRU 
phenyl) phosphite and tris (2, 4-G t-buthylphenyl) phosphite; Zinc 
stearate, Fatty-acid metal salts, such as calcium stearate and 1 2- 
hydroxy calcium stearate; Glycerol monostearate, Glycerine 
monolaurate, glycerol distearate, pentaerythritol monostearate, The 
antistatic agent of polyhydric-alcohol fatty-acid-ester; composition 
hydrotalcite; amine systems, such as pentaerythritol distearate and 
pentaerythritol tristearate; A silane coupling agent, Coupling agent; 
plasticizers, such as a titanate coupling agent, an aluminate coupling 
agent, and a zircoaluminate coupling agent; coloring agent [, such as a 
pigment and a color, ]; etc. can be mentioned. 

[0065] As an organic or inorganic bulking agent, for example A silica, 
diatomaceous earth, an alumina, Titanium oxide, magnesium oxide, 
pumice powder, pumice balun, basic magnesium carbonate, 
DOWAMAITO, a calcium sulfate, potassium titanate, a barium sulfate, 
calcium sulfite, Talc, clay, a mica, asbestos, a glass fiber, a glass flake, A 
glass bead, a calcium silicate, a montmorillonite, a bentonite, graphite, 
aluminium powder, a molybdenum sulfide, a boron fiber, silicon carbide 
fiber, a polyethylene fiber, a polypropylene fiber, polyester fiber, a 
polyamide fiber, etc. can be illustrated. 

[0066] Thermoplastics of a different kind, such as a polycarbonate, 
polystyrene, a polyphenylene sulfide, polyether imide, polyester, a 
polyamide, the poly ARI rate, and the poly ape phone, etc. can also be 
blended in order to adjust a mechanical property. These compounding 
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agents are independent, respectively, or can be blended combining two 
or more sorts. Little blending ratio of coal is so desirable that there is, 
although it can set suitably according to each function and purpose of 
use. 

[0067] (7) In solvent this invention, an annular olefin system polymer (ii) 
is dissolved in a solvent, the solution for sinking in for prepregs can be 
prepared, or a sheet (film) can be manufactured by the solution casting 
method. Thus, when dissolving an annular olefin system polymer (ii) using 
a solvent, halogenated hydrocarbon, such as alicyclic hydrocarbon, such 
as aliphatic hydrocarbon, such as aromatic hydrocarbon, such as 
toluene, a xylene, and ethylbenzene, n pentane, a hexane, and a heptane, 
and a cyclohexane, a chlorobenzene, dichlorobenzene, and 
trichlorobenzene, etc. can be mentioned. A solvent is used by the ring 
content norbornene system polymer and the quantitative ratio which is 
sufficient for dissolving or distributing to homogeneity each component 
blended if needed. 

[0068] In this inventions, such as a Plastic solid, prepreg, and a layered 
product, after fabricating a cross-linking polymer constituent, a bridge is 
made to construct and a cross-linking Plastic solid is acquired. The 
temperature which dissolves in a solvent, and fabricates or does not 
construct a bridge, or a bridge formation rate fuses and fabricates the 
approach of fabricating a cross-linking polymer constituent at a rate late 
enough so that aggravation of a moldability may not take place according 
to bridge formation in the middle of shaping. The cross-linking polymer 
constituent which dissolved in the solvent is specifically cast, a solvent 
is removed, and it fabricates in the shape of a sheet (a sheet or film), or 
a base material is infiltrated and it fabricates. 

[0069] (1) After making homogeneity dissolve or distribute a cross- 
linking polymer constituent and various compounding agents and 
infiltrating a reinforcement base material subsequently into solvents, 
such as toluene, a cyclohexane, and a xylene, it is made to dry, and the 
prepreg which is one of the examples of the bridge formation Plastic 
solid of prepreg this invention removes a solvent, and is manufactured. 
Generally, as for prepreg, it is desirable to make it become the thickness 
of about 50-500 micrometers. The thing like the above can be used as a 
solvent. Solid content concentration is usually desirable one to 90% of 
the weight, and five to 85% of the weight, more preferably, the amount of 
the solvent used is adjusted ten to 80% of the weight so that it may 
become 20 - 80% of the weight most preferably. 
[0070] As a reinforcement base material, a paper base, glass base 
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materials (linter paper, kraft paper, etc.) (glass fabrics, a fiberglass mat, 
glass paper quartz fiber, etc.), and plastic fiber base materials (polyester 
fiber, aramid fiber, etc.) can be used, for example. Surface treatment of 
these reinforcement base materials may be carried out by processing 
agents, such as a silane coupling agent. These reinforcement base 
materials are independent, respectively, or can be used combining two or 
more sorts. Although the amount of the norbornene system polymer to a 
reinforcement base material is suitably chosen according to the purpose 
of use, it is 1 0 - 60% of the weight of the range preferably one to 90% of 
the weight to a reinforcement base material. 

[0071] (2) Although especially the method of manufacturing the sheet 
which is one of the examples of the cross-linking Plastic solid of sheet 
this invention is not limited, generally the casting method is used. For 
example, in solvents, such as toluene, a xylene, and a cyclohexane, it 
dissolves and the cross-linking resin constituent of this invention is 
distributed so that it may become about 5 - 50 % of the weight of solid 
content concentration, and it casts or applies on a smooth side, 
desiccation etc. removes a solvent, it exfoliates from a smooth side, and 
a sheet is obtained. What is necessary is it being desirable choosing an 
approach's twisting foaming by rapid desiccation, when desiccation 
removes a solvent's, for example, raising temperature and making it just 
fully volatilize a solvent, after volatilizing the extent solvent which is low 
temperature. 

[0072] As a smooth side, a metal plate, a carrier film made of resin, etc. 
which carried out mirror plane processing can be used. When using the 
carrier film made of resin, the solvent which it is careful of and is used 
for the solvent resistance of the material of a carrier film and thermal 
resistance, and desiccation conditions are decided. Generally the sheet 
obtained by the casting method has the thickness of 1 0 micrometers - 
about 1mm. these sheets construct a bridge — an interlayer insulation 
film and a damp proof course — a characteristic — it can use as a ** 
film etc. Moreover, it can also use for manufacture of the layered 
product indicated below. 

[0073] (3) Layered products, such as a laminate which is one of the 
examples of the bridge formation mold goods of layered product this 
invention, accumulate the above-mentioned prepreg and/ or the sheet 
non-constructed a bridge, carry out heating compression molding, and 
make them into required thickness by carrying out bridge formation and 
thermal melting arrival. In using a laminate as the circuit board, the 
laminating of the conductive layer for wiring which consists of a metallic 
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foil etc. is carried out, or it forms a circuit by surface etching processing 
etc. It not only carries out a laminating to the outer surface of the 
laminate which is a finished product, but the laminating of the 
conductive layer for wiring may be carried out to the interior of a 
laminate by the purpose etc. For the curvature prevention at the time of 
fabricating, such as etching processing, it is desirable to combine and to 
carry out a laminating to the candidate for vertical. For example, beyond 
the thermal melting arrival temperature according to the norbornene 
system resin using the front face of the piled-up prepreg and/or the 
piled-up sheet, it usually heats at about 150-300 degrees C, about two 
30 - 80 kgf/cm is pressurized, bridge formation and thermal melting 
arrival are carried out between each class, and a laminate is obtained. 
Other approaches of applying a metal to these insulating layers or base 
materials are vacuum evaporationo, electroplating, a spatter, an ion 
mecca, spraying, and a REYA ring. As for the metal generally used, 
copper, nickel, tin, silver, gold, aluminum, platinum, titanium, zinc, 
chromium, etc. are mentioned. In the wiring substrate, copper is used 
most frequently. 

[0074] (4) In bridge formation this invention, are independent, or carry 
out a laminating, heat a cross-linking Plastic solid more than constant 
temperature, make it construct a bridge, and acquire a bridge formation 
Plastic solid. Although the temperature which produces crosslinking 
reaction is decided mainly with the combination of organic peroxide and 
a bridge formation assistant, it usually constructs a bridge 120 degrees 
C - 300 degrees C preferably 80-350 degrees C by heating in 
temperature of 1 50-250 degrees C more preferably, moreover, making 
bridge formation time amount into about 4 times of the half-life of 
organic peroxide — desirable — usually — it is 20 - 60 minutes still 
more preferably preferably for 10 to 90 minutes for 5 to 120 minutes. 
When a photoinitiator cross linking reagent is used as a cross linking 
agent, a bridge can be made to construct by optical exposure. When 
carrying out the laminating of the cross-linking Plastic solid and 
constructing a bridge, thermal melting arrival and bridge formation take 
place between each class, and the bridge formation mold goods of one 
are obtained. 

[0075] (5) As a bridge formation Plastic solid of bridge formation Plastic 
solid this invention, a laminate, the circuit board, an interlayer insulation 
film, the film for damp-proof-course shaping, etc. are illustrated. For 
0.03% or less and insulation resistance, the dielectric constant in 1015- 
1017ohm, and 1MHZ and a dielectric dissipation factor are [ water 
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absorption ] 2.0-2.5, and 0.001-0.0007, respectively, and the bridge 
formation Plastic solid of this invention is usually excellent in the water 
resisting property and the electrical property compared with the 
conventional thermosetting resin production form. On the other hand, 
thermal resistance is equivalent to the conventional thermosetting resin 
production type article, and even if it contacts a 260-degree C pewter 
to the laminate which carried out the laminating of the copper foil for 30 
seconds, abnormalities, such as exfoliation of copper foil and generating 
of blistering, are not accepted. The laminate which is the bridge 
formation Plastic solid of these things to this invention is desirable also 
as the circuit board. Moreover, the bridge formation Plastic solid of this 
invention has the thing excellent in fire retardancy, and the desirable 
thing which specifically shows the fire retardancy which was superior to 
V-2 or it in UL-94 specification, and what shows the fire retardancy of 
V-1 or V-0 is more desirable, and it is desirable. [ of especially the thing 
that shows the fire retardancy of V-0 ] What is necessary is just to use 
the cross-linking resin constituent containing the above flame retarders, 
in order to acquire such a cross-linking Plastic solid. 
[0076] 

[Example] A synthetic example, an example, and the example of a 
comparison are given to below, and this invention is concretely explained 
to it. In addition, the measuring method of physical properties is as 
follows. 

(1) Glass transfer temperature was measured by the differential scan 
heating-value method (DSC law). 

(2) Especially, molecular weight was measured as a polystyrene reduced 
property by the gel permeation chromatography (GPC) which uses 
toluene as a solvent, as long as there was no notice. 

(3) The rate of hydrogenation of a principal chain and a side chain was 
measured by 1 H-NMR. 

(4) The copolymerization ratio was measured by 1 H-NMR. 

(5) Fire retardancy was measured according to U.S. UL-94 trial 
specification. 

(6) The dielectric constant in 1 MHz, a dielectric dissipation factor, and 
water absorption are JIS. It measured according to C6481. 

(7) After copper foil ****** reinforcement took out width of face of 
20mm, and the test piece of 1 00mm of ** from the resin layered product 
and put parallel slitting with a width of face of 1 0mm into the copper-foil 
face, it lengthened and removed copper foil continuously by the 
earliness of 50 mm/min in the perpendicular direction to the field with 
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the tension tester, and showed the minimum value of the stress at that 
time. 

(8) After toluene-proof nature started the layered product which 
removed copper foil on 25mm square and boiled it for 5 minutes in 
toluene, it observed change of an appearance by viewing and evaluated 
it by the following criteria. 

O : they are those with change to change nothing and x:appearance in an 
appearance. 

(9) After pewter-proof nature started the layered product which 
removed copper foil on 25mm square and floated it for 120 seconds 
during the 260-degree C pewter bath, it observed change of an 
appearance by viewing and evaluated it by the following criteria. 

O : they are those with change to change nothing and x:appearance in an 
appearance. 

(10) The hole with a diameter of 1mm was made in the layered product 
using the crack-proof nature drill, the cross section was observed, and it 
judged on the following criteria. 

O : — O: which has a very small crack slightly even if there is no crack 
or it is — x:crack with a small crack is accepted clearly. 
[0077] the 11. flask permuted with [synthetic example 1] nitrogen — 8- 
methyl tetracyclo [— 4. — 4.0.12, 5.17, 1 0]-3-dodecen (it abbreviates 
to MTD hereafter) 5g, and toluene 120g were added, triisobutylaluminum 
0.287mmol and isobutyl alcohol 0.287mmol were added as a 
polymerization catalyst, and 1-hexene 8.61 mmol was added as a 
regulator. Here, tungsten hexachloride 0.057mmol was added here and it 
agitated for 5 minutes at 40 degrees C. Then, MTD45g and tungsten 
hexachloride 0.086mmol were continuously dropped in the system in 
about 30 minutes, after dropping termination, it agitated for 30 more 
minutes and the polymerization was ended. 

[0078] After having moved this polymerization reaction mixture to the 11. 
autoclave, having added toluene 160g, adding what mixed 5.1 5g of 30-% 
of the weight toluene solutions of nickel acetylacetonato 0.5g and 
triisobutylaluminum and carrying out the hydrogen permutation of the 
inside of a reactor, the temperature up was carried out to 80 degrees C, 
agitating. It was made to react for 3 hours, filling up the hydrogen which 
carries out the pressure up of the hydrogen pressure force to 30kg/cm2 
in the place by which temperature was stabilized, and is consumed in a 
reaction process. Subsequently, after adding 2.5g and agitating 4.2g 
water and an activated alumina (surface area 320cm2/g, pore capacity 
0.8cm2/g, 15 micrometers of mean diameters, the product made from 
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the Mizusawa chemistry, Neobead D powder) at 80 degrees C for 1 hour, 
the hydrogenation reaction mixture which filtered and removed solid 
content was poured and deposited in 31. isopropyl alcohol, and it carried 
out the ** exception and collected. The collected resin was dried by 100 
degrees C and 1 Torr or less for 48 hours. The synthetic result was 
shown in Table 1 . This polymer is set to A. The repeat unit of Polymer A 
is as a degree type. 
[0079] 

[Formula 25] 



(However, most ... is the single bond of carbon-carbon.) 

[0080] the [synthetic example] 2 MTD — 8-ethylidene tetracyclo [— 4. 

— white powder was obtained like the synthetic example 1 except 

having replaced with 4.0.12, 5.17, and 1 0]-3-dodecen (it abbreviating to 

ETD hereafter). The synthetic result was shown in Table 1. This polymer 

is set to B. The repeat unit of Polymer B is as a degree type. 

[0081] 

[Formula 26] 



(However, most ... is the single bond of carbon-carbon.) 

[0082] About the [synthetic example] 3 MTD, it is 1 and 4-methano. - 

White powder was obtained like the synthetic example 1 except having 

replaced with 1 , 4, 4a, and a 9a-tetrahydro fluorene (it abbreviating to 

MTF hereafter). The synthetic result was shown in Table 1. This polymer 

is set to C. The repeat unit of Polymer C is as a degree type. 

[0083] 

[Formula 27] 




CH— CH — 




CH— CH — 
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CH=CH-- 



(However, most ... is the single bond of carbon-carbon.) 
[0084] White powder was obtained like the synthetic example 1 except 
having replaced the [synthetic example] 4 MTD with 5-phenyl-2- 
norbornene (it abbreviating to PNB hereafter). The synthetic result was 
shown in Table 1. This polymer is set to D. The repeat unit of Polymer D 
is as a degree type. 



(However, most ... is the single bond of carbon-carbon.) 

[0086] White powder was obtained like the synthetic example 1 except 

having replaced the [synthetic example] 5 MTD with the 50 % of the 

weight of PNB(s), and 50 % of the weight [ of TCD(s) ] mixed monomer. 

The synthetic result was shown in Table 1 . This polymer is set to E. The 

repeat unit of Polymer E is as a degree type. 

[0087] 

[Formula 29] 



(However, most ... is the single bond of carbon-carbon.) 
[0088] To the 1 1, curing units permuted with [synthetic example 6] 
nitrogen, the cyclohexane solution of TCD, The concentration within 
curing units as a catalyst the cyclohexane solution of VO(OC2H5) CI2, 
and the cyclohexane solution of ethylaluminiumsesquichloride [aluminum 
(C2H5)1.5CI1.5], respectively 60g/l. it becomes 0.5 mmol(s)/a liter and 
4.0 mmol/a liter — as — supplying — this — ethylene — 151. / Hr, and 
hydrogen — 2.51. / Hr — it came out and supplied and the inside of a 
system was controlled at 10 degrees C. It extracted so that the whole 



[0085] 
[Formula 28] 





http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/01/30 



JP.10-120768.A [DETAILED DESCRIPTION] 



37/42 ^— V 



quantity of the polymerization liquid in a flask might become 1 1, 
continuously from the curing-units upper part on the other hand and 
mean flow-time might turn into 0.5 hours. Little addition of the isopropyl 
alcohol was carried out at extracted polymerization liquid, the 
polymerization was suspended, the water solution and polymerization 
liquid which added 5ml of concentrated hydrochloric acid to 1 1, of water 
were contacted under strong churning after that using the homogenizer 
at a rate of 1 to 1 , and catalyst residue was made to shift to the 
aqueous phase. The above-mentioned mixed liquor was put, distilled 
water performed rinsing twice further after removing the aqueous phase, 
and purification separation of the polymerization liquid was carried out. 
This polymerization liquid was poured and deposited in the 31. acetone, 
and it carried out the ** exception and collected. The collected resin 
was dried by 100 degrees C and 1 Torr or less for 48 hours, and white 
powder was obtained. The synthetic result was shown in Table 1. This 
polymer is set to F. The repeat unit of Polymer F is as a degree type. 
[0089] 

[Formula 30] 




-f CHa-CHa^- 



[0090] [Synthetic example 7] White powder was obtained like the 
synthetic example 6 except having replaced TCD with MTF. The 
synthetic result was shown in Table 1 . This polymer is set to G. The 
repeat unit of Polymer G is as a degree type. 
[0091] 

[Formula 31] 




-e CH 2 -CH 2 ^- 



[0092] White powder was obtained like the synthetic example 6 except 
having changed the [synthetic example 8] hydrogen amount of supply 
into 0.5I. / Hr from 2.5I. / Hr. The synthetic result was shown in Table 1 . 
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This polymer is set to H. 

[0093] Except changing the [synthetic example] 9 MTD to ETD, and 
changing 1-hexene to 2.30mmol(s) from 8.61mmol(s), like the synthetic 
example 1, number average molecular weight (Mn) obtained [ 57,800 and 
the rate of hydrogenation of a principal chain ] 28,500, and weight 
average molecular weight (Mw) obtained 99% or more of hydrogenation 
object. The synthetic result was shown in Table 1 . This polymer is set to 
I. 

[0094] 
[Table 1] 
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(*1) It is a mole ratio. 

[0095] It dissolved in toluene and considered as the varnish so that it 
might blend by each resin obtained in the examples 1-7 of [examples 1- 
1 4] composition, and the presentation which showed various 
components in Table 2 and the concentration of solid content might 
become 60 - 70% of the weight respectively. Precipitation etc. was 
produced about no combination articles, but it was a uniform solution. 
Sank into these solutions by being immersed, they were made to dry E 
glass fabrics in air oven after that, and hardenability composite material 
(prepreg) was produced. Weight of the base material in prepreg was 
made into 40 % of the weight to the weight of prepreg. Copper foil with a 
thickness of 35 micrometers was put on two or more sheet 
superposition and its both sides if needed, shaping hardening of the 
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above-mentioned prepreg was carried out with the heat press-forming 
machine, and the resin layered product was obtained so that the 
thickness after shaping might be set to 0.8mm. Thus, when many 
physical properties of the obtained resin layered product were 
measured, dielectric characteristics with any good resin layered product, 
water absorption, thermal resistance, solvent resistance, and copper foil 
****** strength were shown, and fire retardancy was V-0. A result is 
shown in Table 2. 



[0096] 
[Table 2] 
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[0097] (Footnote) 
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(1) a peroxide a:2, the 5-dimethyl -2, and 5-di-tert-butyl peroxide 
hexyne -3 — (2) TAIC:triallyl isocyanurate (3) imidazole:2-ethyl-4- 
methylimidazole (4) N3: — product [ of said formula (N3) ] made from 
flame-retarder (5) E3:Asahi tiba, bromination bisphenol A mold epoxy 
resin (AER 8010), and Br content = — 50 % of the weight [0098] The 
polymer I obtained in the synthetic example 9 as a [examples 1 -4 of 
comparison] resinous principle (Mn=28,500, Mw=57,800, and the rate of 
hydrogenation of a principal chain are 99% or more) Or although it 
dissolved in toluene so that it might blend by the presentation which 
showed various components in Table 3 using the polymer H (annular 
olefin system addition polymer) obtained in the synthetic example 8 and 
the concentration of total solids might become 20% of the weight, the 
varnish has carried out 2 phase separation. A result is shown in Table 3. 
[0099] 
[Table 3] 
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(Footnote) 

(1) peroxide b:JIKUMIRU peroxide (2) TAIC:triallyl isocyanurate (3) 
imidazole: — 2-ethyl-4-imidazole (4) N3: — product [ of said formula 
(N3) ] made from flame-retarder (5) E3:Asahi tiba, bromination bisphenol 
A mold epoxy resin (AER 8010), and Br content = — 5 % of the weight 
[0100] It dissolved in toluene and considered as the varnish so that it 
might blend by each resin obtained in examples 15-21 and the examples 
1-9 of the [examples 5-6 of comparison] composition, and the 
presentation which showed various components in Table 4 and the 
concentration of various solid content might become 20% of the weight. 
After putting this solution for 30 minutes, the existence of phase 
separation was observed visually and the following criteria estimated. 
>[ homogeneous ] O of < solution: It is uniform and they are phase 
separation nothing and those with x:phase separation. 
It was made to be immersed, having held the end of the cross direction 
of E glass fabrics (0.5mm in width-of-face [ of 1 0cm ] x die-length [ of 
1 0cm ] x thickness) on this varnish, and hanging, after putting each 
varnish obtained above for 30 minutes in ordinary temperature, and for 
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10 seconds, after progress, it pulled up slowly and was left for 1 minute. 
Only the solid content of the obtained resin sinking-in glass fabrics was 
again dissolved in toluene. Subsequently, it poured into a lot of isopropyl 
acetate in a toluene solution, and only the polymer component was 
carried out the coagulation and ** exception, and were collected. On the 
other hand, the filtrate was poured into a lot of methanols, and only the 
flame-retarder component was carried out the coagulation and ** 
exception, and were collected. About the polymer component and flame- 
retarder component which were collected, the weight after 48-hour 
desiccation was measured by 1Torr at 70 degrees C. The difference 
between the weight ratio of the polymer component at this time and a 
flame-retarder component and the weight ratio of these 2 component in 
the used varnish was computed, and the following criteria estimated, 
homogeneous >0: of < sinking in — O.differences in which the 
homogeneity of sinking in is extremely excellent are an excess of 2%, and 
5% or less, a difference is 2% or less and x:difference with the good 
homogeneity of sinking in is [ **:differences excellent in the 
homogeneity of sinking in are an excess of 5%, and less than 1 0%, and ] 
inferior to the homogeneity of sinking in at 10% or more. 
[0101] which bundles up a result and is shown in Table 4 
[Table 4] 
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(Footnote) 

(1) The product made from E3:Asahi tiba, a bromination bisphenol A 
mold epoxy resin (AER 8010), Br content = 5 % of the weight [0102] 
[Effect of the Invention] According to this invention, it excels in thermal 
resistance, pewter-proof nature, chemical resistance, a mechanical 
strength, etc., and can consider as a high-concentration solution, and 
the suitable annular olefin system polymer for moreover making 
homogeneity distribute various compounding agents, such as a flame 
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retarder in the inside of a solution, is offered. Moreover, according to 
this invention, the Plastic solid using the cross-linking polymer 
constituent and this constituent which are excellent in said many 
physical properties, prepreg, a layered product, a metal flare layered 
product, etc. are offered. 



[Translation done.] 
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ts&. rsHS, -*$ks. trzitmtm 

x7/l, 4$ Kg. ifcttS'i/ 

TJm. 7SK«. -<5Ha, ^'J/Ug, 47tJ4ffittS 
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n^r^S, ^TJm. TSKJS. A 5 H3S, 

fcliHi3tJSW^ 1 ~ 3 cOT^df !✓ LT*£-£ LT 

V^TtiV^ j =k = 0<7)^(C(i: N R'6fcRi3^^ 

n) #500-20, OOOCD&Mmzfo&ZbZtm 




R2 Rj Re Id Rj 

n : OttzlilTbh. 

P : 0*^«ijEcomT'fct?, iflfclXiSOifcTttil- 

3<7)ggrC£>&. 

q : 0S:«Jim. 

Ri ~Rie = **l.*¥Utt£fc. **Jj^ ift-fb*^S. 
TJ2k. TSHS. -*SH2S. ^'J;P3S. 2*:«±®ttS 
3*^3$. yT^i, T$K3£, -f 5 K3£, ttTtfiv-'J 

r s ~r„ : *ti?tmMz. AmwFf-, mtfrmm. 



[ooii] zcrMfcxvy * yjkmsfc ( i ) (±. * 

£*U <3>ffl!lg(^#IS*%6^tCii, l^«S<02 0 
~i o 0%*>*^SSJn$ix-rciiS#LT^l» i><r>x-fo& 

m^r& (Mw) kSt^^a (Mn) fccoJt (Mw 

[ 0 0 1 2 ] J:*ltr , ( A ) 

[0013] 

Hfc7] 



(A) 



>-ry*. rs h«„ ^ s Has. afctt^y/u*) t-b 
titzm.ik*mmxh h . 

[00 14] *:rt:U Ri5~Ri8«> mMz^LX. 

T-tmm&. <m&tii3:2mzBf8.ix^xi>£<. z 

<Dim&til±$>mii. ZS&OrZGLX^Xi,*^. R 
ntR 16 tX\ ttzitRnbRiatX. 
Zmf&LX^Xi> iv>. q#0co^-«i, Zti?ix<?) 

m-&*tf&-&LX5mms:&fct&. d &^se < b > 

[00 15] 
Hfc8] 




(B) 



m : 0 £ tzltlEc?>WHX'$> 0 , *f £ t < 0 * fctt 1 ~ 
3^^T'*S„ 

h : O^JtJiiEcO^T'ftO. #^L<(±0^/ilil~ 

3^)S3ST-ftS. 

j : 0. 1 £fc(± 2 •*:-$>&. 



k : 0. 1 S)tJi2T'S>.g.. 

R l ~R»i : ZtlZ'tlt<k$.t,Z, ^-ffc'kiStg, 

r/g, tshs. -fSHS. io<j/i>m. ttit±mtm 
^*ism. yr/s, tshs, ^shis. itTtti^u 



(7) 



mm^l 0-1 20768 



Mt) x-wmzntzmvmmx'bk. fcfcu r^r 

tdtSmWFm 1 - 3 OT/P* U ^S5r tf- LT 
^TtlK j = k=0<O%&fct±, R«fcR"*fctt 
R>6fcR 2 °ii. avHc^LTm^t^(i#Sgco^#S 

&ms& ( a 3 > arfc* ( b 3 ) rasitiiiOjEuwtt 

*>£>&&S¥J; 03«f#iS^< fc *»HiW*"JjEL*fflL 
Sr^U 8PF*54H 1 3 (Mn) #5 0 0-2 0, 0 0 

onmmizh&mk*^? < < i ) o»a 

y^-cowm w) s-£*a>, mm (#> s^tto* 

®*»£>&l>S¥J:93l(f;f-U S^^fi (Mn) 

* { 5 0 0~2 0, 0 0 0OlffiHl*ItJ)l.iJ'-^< SO 
^ VJkmSW (ii). XtWHWIt^T 

mm. mm^m&ftm&mzim&mzismzitx 
yvyu^mmt. mmmertmssMzmmtx* 

[00 17] 

m&*i>y4 ( i ) 

( i ) mizw 

■*8&R<vm$.*i'-7 * a) it. mesa (a 
,) rv <b 3 ) xm^tihrnoML^^ htczmz*) 
mxtii>'j?%< k h-mmmomLSMiLZi&i-t&im 
tmft^f-m.vm&w.X'foh. ztityev&izis^x , ^_ 
.ji. ^«-^co#^ (c-o itzti-mm^ 
(c=o mvt*uy< >&m<$ttii urn. 
& (a) &v (b) x-mztihimfixuy < >&*s~? 

fc£J:9t#&«rfca<T£&. §K§ <#> MUftli. ±§? 

*sr*saanrf-& t , lamnzma&tffcmmuztix 
fm-8m<7)m&<&k%&. *£&an*ft<i 
oos«=jiLfcn*£(ctt. &m-$m<r>m&&kzM 

m&ktf2gpthZkt,z%Z> . • • - a. **S?SiSD 



[0018] 9 5%tLh 

mm^nKwmmiiz. *tii>i> w\mz*.mmazti 

■^comamAimma^nok. ^mmt^mmn^n-r 
tzwto+ttf* ±mn&m-im-m&i$k3T^mn& 

ftZMS^O*3B«aB*R»*fctf 3 k . ^SJStTk^Ss 

^a^f* ( i ) x-it. Mfc3HHitt<#&r6*&. -e 
O20~ioo %*<*^m!ra$ix-r^«# t T v ^ i t 

^a-^ft ( i ) <mm>m<»mw<nmix-mm-h. 

[0019] *miomV;*uy -f yjkmisfo ( i ) <n 
^- ;o?b/77<- (gpc) CJ: oajeUfcsKU 

^fU>aS»Sf%*fI ( M n ) T-jg-T fc .500 
-20. 000. ifjF^L<«l , 000—1 5, 00 
0. X*)1iftL<i,±2, 000—10, 000, 
£Klt3, 000 — 9, 0 0 0OlEHT'$>l>„ *^Bfl 

vMQttv? < y^m^W ( i ) it. tiffiM>bim®%. 

^i^UV-Srfflv^^-fcJtffitLT. ll-SSSOjgfS 
kLfct^fc. a^f*««$:J: , )^<-rsc:fc*>'T-#^ 

L.* l t^ 0 D p^tt^£T^>{Ifc^fc*l.^>i^^v^#tt 
SrqTts. >mm-&te ( i ) 

V ^ fc K^W<0»«tt*«3e4J-Wr < , V vmfc 
[0020] *^HJco|^^-^ 7 ^S^ft: ( i ) <T> 

-t^'J^fuy»f(7)lITO^i (Mw) k&m 

^fi (Mn) fc^Jt (Mw/Mn) ifi, ii^4«T. 
$F^L<«i3OTs U<li2JaTC**«W:. 

. wmemmtf+Mzntb t>ti, ^*2:/Jns < -r & c t 
{-j; &$'j?<r>mmm%i8foi&T*iziHzm dzk 

( i ) ®jC ( A 3 ) T'^$fL.g.^0ilU*{4$-W-r 

mwtim&w. (*mm<m) , ®^ < b 3 > T-a$tis 
«-&«:^fcji-?-o?k^^n^. ai^aiit (a 3 > t 

(B 3 ) T-aSixS^0jgLm<4S:tt^^r-t«,S« 
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autre* s. *«3fc*tt*w < y&m&ft ( i > 

* <A 3 ) fc (B 8 > T*3*i&4H»93IL4MttWt 

^ * ( B 3 ) T*fS§iX&^#S**^*U7 -f 

S%tLb. #4L<tt3 0«MXfiUi. iO»4L<tt 
5 0 MXHJtT* & £ t tf&mm^M<7)&)-tt&ft<7) 

[oo2i] (2 ) mvt*i>y 4 

( i ) tt. * (A) at/ (B) 
T'^Sii^i^K^V^ -f y^ey v-frfeJSrfcSJ: OS 

tKi**J«ar< t it-mnmvtxuy * y&^s v-*y 

(a) (B) -cssii&wifctu^-f y^yv 
-kLm «itf, e^o[2. 2. n^h- 

2- xyRSW*. rb7^o [4. 4. 0. 1 2 » 5 . 
17 ,i 0 ] -3-K-r-feV»K»*. 'v^S/^o [6. 
6. 1. I 3 - 6 . lio.i3. 0 2 ' 7 . 0 9 > 1 4 ] -4-^7° 
??*:>mmW. *99l'?ulZ. 8. 0. 12.9. 
1±, 7. iii,i8 p 2 1 3 » 16 . O 3 ' 8 . O 12 ' 17 ] — 5— H 
a*yffimik^y?z/?t2 [6. 6. 1. l 3 - 6 . 0 
2,7. o 9 »i 4 ] -4-^1hr*byf^tt. +<T9*,9 
n-5-x>f r?-byf^fls s ^S/^n - 
>fa-feVBMW^ HJ^u[4. 3. 0. 12.5]- 

3 — r* h'J^o[4. 4. 0. I 2 * 5 ] 
-3-^yftyiift,^y^D[6. 5. 1. 
!3.6. o 2 '?. 0 9 «i 3 ] -4-^y*7^yf8®ft;. ^ 

[7. 4. 0. I 2 ' 5 . 1 9 « 12 . o 8 » 13 ] 
f^yWmW. ^y^n [8. 7. 0. I 3 ' 6 . 1 

10.17. 112,15. o 2 ' 7 . OH'i 6 ] -4-X-fn-iry^ 

mw. yt^o[io. 9. 1. 1 4 ' 7 . ii 3 >2o. 1 

15.18. o 3 ' 8 . o 2 'i°. o 12,21 . oi 4 'i 9 ] — 5— ^y 

*r?-feyRW«c % ^y?^?u [8. 4. 0. I 2 - 5 . 

19,12. o 8 > 13 ] -3-^*y~?*:ymmifc. ^rfis 

?o[8. 8. 0. I 4 ' 7 . in. 18 . ii3,i6. o 3 ' 8 . 
012,17] ~5-A,y x >f n-tymmfo. S-fisfa 

[10. 10. 1. I 5 ' 8 . 1 14 - 21 . 116.19. 

02,11. o 4 ' 9 . O 13 - 22 . O i5 ' 20 ] -S-A^-tf-rJHr 
yf8##. 1, 4, 4a, 9a-fh 

7tKo7Wi/yii^ 1, 4-y?y-i, 4, 

4a, 5, 10, lOa-MttForyF^^ 

[0022] <S(A) TSSSftSfBtttfUrMyart 
yv->mifi5* (A) +*>«4W4. * (A 3 ) +^0# 
Wfc»je-*-*fc*)-eft*. * (a) Anyyif 
kLT*±. y^/i^. mmm=F. rtsbv 



x.fcf. HHBJK^l — 2 0. #4L<«1 — 1 (K J: 0 
ff4L<tti-6or;Wf;u«. KSJS^a^2-2 
0. *?4L<te2-i 0. e to»4L<(42-6^r;u 
^-/l/£, K«JK : F»36 J 2-2 0. «?4L<ii2-l 
0. i9#4L<te2-6^T;l^x;^ $mm^m 
3-1 5. ff4L<li3-8, <£D*f4L<te5-6^ 
d^or/i^/P*. Rim*lIfflR6--2(K »4t< 

mmtLXte, Witt. **Hffifcl-2(K MtL< 

[0023] * (a) -cmztizmvixu? i y&*s 

V-(?>Rflc«k LTte. ^Jjtif . nm^2 - 2 2 7 4 2 
4#&*L «iPF2-2 7 684 2#4MB. ^13¥8- 

7221 o^^^^ra^fLTv^^oco^y V- 

;^;M>y^/v-^^f fc^t'l § c b*>/?n 
[2. 2. 1 ] 6-yf-^bV^n 
[2. 2. 1 ] "^7°h-2-xy s 5, 
>-?o[2. 2. 1 ] ^h-2-xy, 
i/?u\_2. 2. 1 ] ^rh-2 -X>\ 6-xf-/Ub* 
S^u[2. 2. l]^Tb-2-X>\ 
;l^bV^n[2. 2. 1 ] ^v7°h-2-xy. 6->fY 
y^;Pb£/^o[2. 2. l]\7f-2-xy, 7- 
*fvPfcV?o [2. 2. 1] \7h-2-x^ 
<ObV?n[2. 2. 1 ] ^:rh-2-xyf^tt; t- 
h^i/^n[4. 4. 0. I 2 - 5 . i7,io] _3_ 
-by. 8-y^T-h^^^n [4. 4. 0. I 2 ' 5 . 

17, 10] - 3 -y:^y 8"XWfb7X;0 

[4. 4. 0. I 2 ' 5 . 1*.™] -3-K7*-fe>\ 8- 
rot;kfb5^o[4. 4. 0. I 2 * 5 . l 7 -io] 
-3-K-r-by. 8-rff/H^7^D[4. 4. 
0. I 2 ' 5 . l 7 -io] -3-Hfby, 8— rv^;u 
T^h^^n [4. 4. 0. I 2 - 5 . l ? .io] - 3-H 
fty, 8-^y^fh7^n[4. 4. 0. 1 
2,5 . 1? .io] -3-HT-by. 8-^n^riwUf* 
h^Sx^n[4. 4. 0. 12.5. 17.10] 
■by. 8-XfTU/Pfh7^n[4. 4. 0. 1 
2,5. 17.10] -3-Kr-by. 5, l0-^f;Pf 
h^v-^n[4. 4. 0. I 2 ' 5 . 17. l o]-3-K-f 
-by. 2, 10-yVf^fh7^o[4. 4. 0. 
12.5. 17.10] -3- F-rby. 8, 
h^S/^n[4. 4. 0. I 2 - 5 . 1 7 .io]-3-Kt 
-by. 8-xf;H9-^f;^rh7y^o [4. 4. 
0. I 2 . 5 . I 7 . 10] -3- Kr-fey. 11, 12-y 
^f/Ufb7y^D[4. 4. 0. I 2 ' 5 . 1 7- 1 0 ] — 
2. 7, h7^n 

[4. 4. 0. I 2 ' 5 . l 7 'i°] - 3-FfbV % 9- 



xf^-2, 7-WWh7^n [4. 4. 0. 

12,5. 17.10] 9 _^x /y ^ ; ^ 
2, 7-^f;Pfh5^o [4. 4. 0. 1 2 > 5 . 

fh7^n [4. 4. 0. 12.5. i?,io] -3-K 
T-fe>\ 9-Xf^-ll, 1 b7X^ 
U [4. 4. 0. I 2 * 5 . 17.io] 9 
->fyyf/l/-l 1, 12-y7f;l/f h7^o 

[4. 4. 0. I 2 - 5 , l 7 * 10 ] - 5, 
8, 9, 1 0-fh^f/Pfh7y^n [4. 4. 
0. I 2 ' 5 . I 7 ' 10 ] 8-xfyfV 
- 9-^f~;UT-h^£/^0 [4. 4. 0. I 2 ' 5 . 1 
7l io] - 3- h'T-feV. 8 - X^ U f>- 9 -X^f- 
h55/?u[4. 4. 0. I 2 ' 5 . l 7 ' 1 o]-3-H7 ? 
-fe>\ 8-xf iJfV-9-^V7°n^f b7y^o 

[4. 4. 0. I 2 * 5 , l 7 -^] -3-^*^. 8- 
xf'Jfy-9-y^f h7x^o [4. 4. 0. 1 

2.5. i7,io] - 3-pf^ % S-n-Tneyf^ 
fh7^n [4. 4. 0. I 2 - 5 . 17.io] -3-F 
r-fe>\ 8~n-rnt°Ur*>-9 

u [4. 4. 0. I 2 - 5 . I 7 - 10 ] -3-K-r-fe>\ 8 
-n-rnt'Jfy-9-xf;l/fh7^n [4. 
4. 0. I 2 ' 5 . l^.io] _3_^^ >n 8-n-r 
Dtyfy-9-^fyrp^fb7y^o [4. 4. 
0. 1 2 > 5 . i7,io]- 3 -i<fty, 8-n-7ot 
l Jf>'-9-/f^f N7y^o [4. 4. 0. 
12,5. i7,io] _3_j«^y s 8->fy7neiJf 
yfh7y^o[4. 4. 0. I 2 - 5 . 17,io] -3- 
Kf-ty, 8->fyrDfiJfy-9"^f^f b7y 
?u[4. 4. 0. I 2 ' 5 . l 7 '^] -3-Hx^>-. 
8->fyrnt:'Jf>-9-xf;Pf h7^n [4. 

4. o. i 2 ' 5 . l 7 '^] 8--rvr 

ntTUr r y-9--f yrne/l^fh^y^o [4. 4. 
0. I 2 - 5 . l7,io]-3-Hf^y s 8-4 v rut: 
UT r >-9-7 r 7 c ;Uf-b^>'^n [4. 4. 0. 
12,5. i?.io] -3-Kt^>\ 8-^nnf b7i/ 
?u [4. 4. 0. I 2 - 5 . I 7 - 1 *] -3-Fr-feV. 

8- /n^fh7i/^D[4. 4. 0. 1 2 « 5 . 
17,io] -3-Ff-t>, 8-7^*Dfb7^o 
[4. 4. 0. I 2 - 5 . 1 7. i o ] _ 3 _ K ^y^ 8> 

9- y7nnfh7^n[4. 4. 0. I 2 - 5 . 1 
7,io] -3-Kx-fe>\ ^fb^y^D [4. 4. 
0. l 2 -5. l 7 -^] ^^£x 
?u[6. 6. 1. I 3 - 6 . 11Q.13. O 2 ' 7 . O 9 - 14 ] 
-4- A 0'"*'r-fe>\ 12-^f;lA^ty;n[6. 
6. 1. I 3 * 6 . 110.13. o 2 ' 7 . 0 9 » 14 ]-4-^7° 
*7*-te>\ 1 2-xf;lA*fy^D [6. 6. 1. 1 

3.6. 110.13. o 2 - 7 . 0 9 ' 1 *] -4-^7°^7 r -tr>'. 
12-fyyf^Mfy^n[6. 6. 1. I 3 ' 6 . 
lio.i3. o 2 ' 7 . 0 9 « 14 ] -4-^r^x-fey. 1. 
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6, 1 0-MM*/l>-l 2-^y/f/lAdffy^n 
[6. 6. .1. I 3 - 6 . lio.i3. o 2 > 7 - 0 9 « 14 ] -4 
-A>:r*T-fc>\ SrifO^^S/^u [6. 6. 1. 1 

3.6. iio,i3. Q2.7. o 9 ' 14 ] -A-^y^f^ym 

mfo\ Xtfi'tU [8. 8. 0. I 2 ' 9 . I 4 - 7 . 1 
n.18. 113,16. 0 3. 8 . o 12 ' 17 ] - 1 
5-.Xf;W^^D C8. 8. 0. I 2 * 9 . 1 4 > 7 . 
111.18. 113,16. o 3 .s. O 12 ' 17 ] -5-Fn-fe>\ 
15-Xf;^^y^D[8. 8. 0. 1 2 » 9 . 1 

4.7. iii,i8. ii3,i6. o 3 ' 8 . O 12 ' 17 ] - 
•feV. 1t)£0)Jt99>>9u [8. 8. O. I 2 ' 9 . 

14,7. 111,18. 113,16 O 3 ' 8 . O 12 ' 17 ]— 5 — H 

^yi^fti^y^y^o [6. 6. l. i 3 * 8 . o 

2,7. o 9 ' 14 ] 1. 3-&**>V 

^y?i/?u [6. 6. 1. 1 3 » 6 . O 2 ' 7 . 0 9 ' 14 ]- 
4-Mff^y, 1, 6 - ^/l^ y?z/7u 
[6. 6. 1. I 3 * 8 . O 2 ' 7 . O 9 - 14 ] -4— xarifT 
-fe>\ 15, 16-y7f;Ky^y^n[6. 6. 
1. 1 3 > 8 . O 2 - 7 . 0 9 ' 14 ] -4-^-9-r-feV. 3:*: 
(TD^y^v'^U [6. 6. 1. I 3 ' 6 . O 2 - 7 . O 9 ' 14 ] 
-4-^*V7*yffi&W',+<T*>'9u\.&. 7. 
0. 1 2 > 9 . I 4 ' 7 . I 11 - 17 . 0 3 » 8 . Oi 2 -i 6 ]-5-x 
^•fey, V^y^n[8. 8. 0. I 2 * 9 . I 4 - 7 . 
lii.is. 0 3.8. 0 i2.i7)-5-^ x ^ a-ty^ ^if 
CO-NT ^y;n-5-X>f^ ^S^ttfe 6 V ^te^T 
y^n-5-^x>f a<ty%mW\ b'Jy^n [4. 

3. O. I 2 ' 5 ] -3—r-fe>\ 2-^^h'JS^u 
[4. 3. 0. I 2 - 5 ] -3— r*>\ 5-*f7Uh»J 

S^u[4. 3. 0. i 2 «m -3-^e>\ 3:i:<7)^ 
yi'?u[4. 3. o. I 2 * 5 ] -3-^ymmw\ 

h'Jy^n [4. 4. 0. 1 2 « 5 ] - 3 - >"r-fe V . 
10-^f/^'Jy^D[4. 4. 0. 12,5] _3_ 

»)yf^y, &Z(OhVzs?u [4. 4. o. i 2 > 5 ] 

-3-"^ftyS»*;W^n[6. 5. 1. 
13,6. o 2 - 7 . 0 9 ' 13 ] -4— 'O'^'r-fe*'* 1, 3- 
^f-Zl^V^S^U [6. 5. 1. I 3 ' 6 . 0 2 - 7 . 0 

9.i3] ~A-^y^f^y^ l , 6-x>^;^y^S/ 

?U[6. 5. 1. I 3 - 8 . O 2 * 7 . O 9 - 13 ] -4— N> 
*fHr>\ 14, 15-y^f;K^y^D[6. 

5. l. l 3 - 8 . o 2 ' 7 . o 9 ' 13 ] -A-^yf^-ty^ 
&H0y<.yfis7x2 [6. 5. l. i 3 > 8 . o 2 ' 7 . o 
9,i3] -A-^y^f^ymmW ; ^yfi/fn [6. 
5. 1. l 3 > 8 . O 2 ' 7 . 0 9 > 13 ]-4. 
#>?x>\ ^^yxyft^fti^y^n [7. 

4. 0. I 2 - 5 . l 9 'i 2 . 0 8 ' 13 ] -3— 'O'^-r-fe 
y, ^f;^^y^y^o[7. 4. 0. I 2 - 5 . 1 
9,i2. o 8 ' 13 ] -3- / <>'^7 r -fe>\ ftgWOfis? 
u[7. 4. 0. 1 2 » 5 . l 9 'i 2 . 0 8 - 13 ]-3-^y 

fr^ymmik ; ^r^^^u [8. 7. o. 1 3 . 6 . 

110,17. 112,15. 0 2 ' 7 . O 11 - 16 ] -4-x4n-fe 
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>\ ^fyi^^y^o [8. 7. o. i 3 > 6 . 

110.17. ii2,i5. o 2 ' 7 . 0 11 - 16 ] -4-x>fr?-fe 
>\ %}£W<T9zs9u [8. 7. 0. I 3 - 6 . 
lio.n. ii2,i5. o 2 '?. 0 11 - 16 ]-4-x-f a^y 
i^*;yfy^n[10. 9. 1. 1 4 « 7 . 1"-". 
115,18 o 3 ' 8 . O 2 ' 10 . O 12 ' 21 . O 14 ' 19 ] ~5 — 

^y^^y, h'J^f;Hiyt^n[io. 9. 

1. I 4 ' 7 . 1 13,20. 1 15, 18. 0 3 » 8 . O 2 ' 10 . 0 

12,21. o l4 « 19 ] - ZcZcosi-i/? 

D[10. 9. 1. I 4 ' 7 . 113,20. 115,18. Q3.8. 

02. io. o 12 ' 21 . O 14 ' 19 ] -5-^y^3-b>^ 
* ; ^y?i/?u [8. 4. 0. I 2 ' 5 . I 9 ' 12 . 0 
8,i3] 1 1 -^f-zl^y^S^u 

[8. 4. 0. I 2 - 5 . 1 9 » 1 2 . 0 8 > 13 ] -3-^V*Mf 
fMr>\ ll-xf;^y^^n[8. 4. 0. 1 
2,5. 19,12. o 8 ' 13 ] -3-^^tMt>\ 10, 1 
l-a^^-^^S^o [8. 4. 0. I 2 - 5 . 1 
9,12. o 8 ' 13 ] -S-^^-r-fey. %l£<7y<>'9>'9 
o[8. 4. 0. I 2 * 5 . I 9 ' 12 . 0 8 > 13 ] -3-^ 
If-r-feyRWtt; ^7°?^?n [8. 8. 0. 1 4 « 7 . 

111.18. 113.16. 0 3 > 8 . 0 12 > 17 )-5-^X>f3 

-fe>\ 15-^f;l/^r^y^n[8. 8. 0. 1 

4,7. 111,18. 113,16. O 3,8 . O 1 2> 1 7 ] — 5 — 

X>f3-ty % h'J^f^-^^D [8. 8. 0. 

14.7. 111,18 113,16. O 3 ' 8 . O 12 ' 17 ]— 5— *s 

yx>(3-fey, ^i:^77y;p[8. 8. 0. 1 

4.7. 111,18. 113,16. O 3 ' 8 . O 1 2 » 17 ] — 5 — *\y 

^a^y%mW\ S+l/fu [io. 10. 1. l 

5.8. 114,21. 116,19. O 2 ' 11 . O 4 ' 9 . O 13 ' 22 • 0 
15,20] - 6 -^^ a ^y^ ithLOS + isfU [1 

0. 10. 1. I 5 ' 8 . I 14 ' 21 . 116,19. O 2 ' 11 . 0 

4.9. 0 i 3 ' 22 . o 15 » 2 °] -6-^^a^ymmi^; 
*09is9u [6 . 5. 1. I 3 - 6 . O 2 - 7 . O 9 - 13 ]- 
4, 1 ^fiUft^y^n 

[6. 5. 1 . I 3 ' 6 . O 2 ' 7 . O 9 ' 13 ] -4, 1 1 

ym^xy^f;Hi^y^n[6. 5. 

1. I 3 - 6 . O 2 ' 7 . 0 9 ' 13 ] -4, 

xv, ^f;^^i/^n[6. 5. 1. I 3 - 6 . 
0 2,7. o 9 - 13 ]-4. 11-^y^yX^ HJ 
^f^ffi&'O^S^u [4 . 7. 0. I 2 * 5 . 

Q8.13. 19,12] — 3 —s^yfCjUr y ^yji/? XJ 
[4. 7. 0. I 2 - 5 . 0 8 ' 13 . l 9 '» 2 ]-3, 10" 

^v^f^yxy, ^^M^y^^^o [4.7. 

0. I 2 - 5 . O 8 - 13 . l 9 ' l2 ]-3. 

yX> s ^f/HM^y;D[4. 7. 0. 

12,5. o 8 - 13 . l 9 > 12 ]-3, 

V, ^fvUMJ&'O'^^n [4. 7. 0. I 2 - 5 . 0 

s.is. i9,i2] _ 3> lo-^f^xxx ^f/l. 

Sft'VT^^o [ 7. 8. 0. I 3 .*. O 2 ' 7 . 1 

io.i7. Qii.16. Ii2,i5] -4- x ^r?^y. h)J ^c 



^H^^r^x^o [7. 8. 0. I 3 ' 6 . O 2 ' 7 . 1 
10,17. o 11 - 16 . I 12 - 15 ] -4~x>f n-by. f h7 
*&>VW&*<79i'9u C7. 8. 0. 1 3 > 6 . O 2 ' 7 . 
lio.n. o 11 - 16 . I 12 * 15 ] -4-x>fr7b>% & 

mtlf. hUS^O [4. 3. 0. 1 2 » 5 ] -3, 7- 

f^^xy (ih5:;b*>. ^o^y^'xy) . 2, 

3 - >-'b KDy^ n^y^yX^ £>ftl> . 
[0024]<S(B) ?*ZtLbmVt*\'7 4 
J -e->tffE* ( B ) *<0#HP9tt. * ( B 3 ) 

flp^tewje-r*fcw*t. * ( b) ^oy^M^ 
fcLTtt. 7 7»?, WMFP. jbmff* ava^ 
WR^fcWf* Kt^bWIHik LTtt. ffll 

itf. ifc*flfflKl--2<K ff*L<lil — 10. ±0 
j?iL<(ii-6or;^;^ «*KflR^2-2 

0. if£L<J42-l 0. £K)1tftL<te2-~6<DT>U 

0. J:9»4L<»42 — 6cor^*^/P«. ^J^^S 
#*2-2 0. ff4Uli2-10, i9»aL<tt2- 

3—8. J:"9ff*L<J±5 — 6co>'^nr/^^ & 
t/^jj^ifc6-2 0. if^L< (46-16. J: Off* 
L<tt6-1 Ooa*^-fbWR*Sr4rt*«f*ii:36« 

fcf. JWHifflBU-^O. ff4L<lil-10, 

a L < (4 1 - 6 ^Any vftrsi^sitSfr & z t 

*C#£o * (B) X*%&tL&mk*l'y 4 ^/7- 
£LT14. W*tf, »HHP5-977 1 9#&«L MR 
^7-4 1 5 5 0fM, #If8-722 1 Of M 
=Sr t'tcIEK £ fix v ^ J ^-*m$th <! k ^ 

X*h* 

[0025] s (b) xm^tihWk^w 4 yjk^y 

[2. 2. l]^h-2-xy (f^ s 5-7x 
~)V-2- JiVi£)V*y) ^ 5-^f;i/-5-7x-;i/ 
-b>?o[2.2. l]^h-2-xy, 
5/;l^-bV^O [2. 2. 1 ] ^Th-2-X>\ 5- 
h»J;P-b*^^n[2. 2. l]^h-2-XX 5 

- (x^;U^jiX^) -bi^^n [2. 2. 1 ] *<Th 
-2-xy, 5- (^/7'n^7xx;V) -b^?n 

[2, 2, 1 ] ^sTh-2-XV^ 8-7iX/I/-fb 
^>-?o[4. 4. 0. I 2 - 5 . l 7 «io] -3-Kr-b 
y. 8-^f/H8-7xX ;P-f h7y^n [4. 
4. 0. I 2 - 5 . I 7 - 10 ] 8-^yis 
}V-"rh^i^9u [4. 4. 0. l 2 ^. l 7 ^o] -3 

- Kfty, 8- h b?i/7u [4 . 4. 0. 
12 .5. I?, io] - 3 -Y?*y > s- (xf;l,7xx 

-T-b^S/^n [4. 4. 0. l 2 -5. i7,io] - 
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8- (^yrot°^7x-;H -fh7 

i^n [4. 4. 0. 1 2 « 5 . I 7 - 10 ] -3-Hr-fe 
>\ 8, 9-y7x-/kfh7y^n [4. 4. 0. 
!2,5. 17 ,io] -3 - Hr^r^. 8- (b'7x-;W 
-fh7^n[4. 4. 0. 1 2 « 5 . it.io] -3- 
h*T-b>\ 8- (Q-^y+JV) -f-h^^^a [4. 

4. 0. I 2 - 5 . l 7 '^] 8- <a- 

-fh7^n [4. 4. 0. I 2 - 5 . 1 
7,10] -3- Fx^>\ 8- (7yh7^H -fh 
[4. 4. 0. 1 2 » 5 . l^.io] _3_p^ 
> s 1 l-7x~/l/-^ty^n [6. 6. 1. 1 
3,6. 0 2 ' 7 . O 9 ' 14 ] -4 / vr$>-r-fe>\ 6- (a—t- 
-b'^o [2. 2. 1 ] -^h-2-X 
5- (Tyh7t^) -\£*sfu [2. 2. 1] 
-\7h-2-xy, 5- (t'7x-^) -b*vy*u 
[2. 2. l]^7h-2-XX 5- (0-+y* 
)V) -EV?n [2. 2. 1 ] ^/h-2-xy N 

5, 6-y7i-^-h'^P[2. 2. 1]-^ 

-2-xy, 9- (2-/;u*;u*:x-5->OP) 
[0026] 5t (B) T'^iX&gHfctl^ -f >-^*y 

1, 4-^^y-l, 4, 4a, 4b, 5, 8, 8a, 
9a-^^th'n7Wl/yi; 1, 4 
1, 4, 4a, 9a-fh?tHn7^*I/^ 1, 4 
-**y-8--**7U- 1 . 4, 4a, 9a-fh7b 
Kn7;^l/y, 1, 4-^^7-8-^nn- 1 , 
4, 4a, 9a-fb7tHa7Wl/X 1, 4 
^y-8-/n^- 1 , 4, 4a, 9a-fb7b Fn 
77^U>^<?Dl f 4-^^y-l, 4, 4a, 9a- 
T-b^t Fo^/l/jfUya; 1. 4->^y-l, 4, 
4a, 9a-fh7tKOyX^/7 7yg; 1. 4- 
-rf^y-1, 4, 4a, 9a-fh7b Hd*;^nY- 
/K 1, 4-^^7-9-7x-^- 1 , 4, 4a, 9 
a-T*h^bKn^;^NV-;l^c01 , 4-^^y- 
1. 4, 4a, 9a-f >7bHn*/|/y\Y^;H; 

I. 4-^?y-l, 4, 4a, 5, 10, 10a-\ 
^IfbKoT^h^-fey&fcVH, 4-**-/-l. 

4, 4a, 5, 10, 10a-^tbb'n7yh7-fe 
>m; 7, 10-^^7-6b, 7, 10, lOa-f 
h^b Kn^yM-^v-feMH ; y^n^yxy-7 
tt7fi/yj«t:y^D^y^yxy^$ii>(:fflD 
Lfcrt:^. 11. 12-W/-^y^o[6, 

5, i. i 3 > 6 . o 2 ' 7 . o 9 . 13 ]-4-^ymy, 

II. 12-<y/-^y;n[6, 6, 1. 1 
3,6. o 2 ' 7 . O 9 * 14 ] -4-^-tf--f-b>\ 14, 15 
-^y/-^y^D[8. 7. 0. I 2 . 9 . I 4 ' 7 . 

III. 17.. 0 3,8, Qi2» is ] _ 5 _ x ^ r7 ^ > ^ n 



^^yxy-T-bt7fl/yf« 0 

C0027] ( 3 ) m^m 

§3S*K^fl«3*§£\ * ( B ) -C*3n63PWI» 

WfclBtT3iHaHR«*i63& c . »ffil 0Sfi%JjLt. » 
4L<«3 0*M%J2Lt. iO*^L<ii5 0fiS%m 

h. * (A) (B) T«£*I&S14fc*U:7 

[0028] l/Ctt. /I^r-^A. Dy 

X-7VK ttBKBAk tf/PrfO-ig. B&£* 
i?n«JH, x^fik y-h>> *S»Mfc&*L * 

[0029] mm (*) jwiMftva^rfc^r 

LTtt* «itf. ^v«£>\ h^xy, 

^7-?y%t*e>mMmmbkm. >>?v^vy%t*<v 

V. y^O^Xfl/y, r h7^o^x^y N y'U/U's. 
^?o/lx<>Mr>\ bUfujUKy-eyftt'co 

»-5 0r-l 0 0°C. #2 L<^-3 0 c C-8 0°C. 
i9#4L<tt-2 0^6 0Trc&»}. S^ff^te. 

0-50kg/cm^ jBP4L<«0~20kg 
/cm2T'ft^. * (A) X*$kZtlhmR*\'? 4 yjh 

[0030] 
Ufc9] 
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C^4», *flF^5*l«i» (B) tetJH-iokllfc 

mm&m&mi. ^ < a, > t < b, > t*s*i.4I* | jje 

[0032] ( 4 ) *3gSxSD 

mtli*U7 < y&S&to ( i ) 14. fiffe^ ( a, ) 
/ifctt (B, ) 

mizmiT. mm (&) m^^mmamm^^.T 

^'/sec-Zf^iJf^ fh^T'h^i'f^ 
[0033] *maara^JC(4. ilJ^. */S1££S}§&+ 
< . a^^^jRjfffi^J: 9 #2 U*. 



t [sj tX'J: < . S^-RJESC-eo* **SKfflJK*S 
[0034] -r y^a-s* ( i ) 

U r yS'Sr fc'<^ftf£^f£ffl*S-g-#J> 5 

mmtz3?&m&&G&-&mm (ft) a^#=<o^-. 

3f#^Jtc7)3l« 2 0 %JiLh. #2 L < It 3 0 %£LL. 
#4 L.<t44 0%KLh. &i>#£ L<(41 0 0%*>1# 

[0035] ±ffl«Jt4»^fi^B»^&ii: bT*3&8s 
JD^{C«4. -20"C~12 0-C, if^L<(40~10 
0-C. £K)18-£L<lt2 0-^-8 0'C<7)ig>mX\ 0. 1~ 
50kg/cm', i?2L<(40. 5~-30kg/c 
m 2 , «}:Oif4L<{4l~20kg/cm !! W*m i E^T* 

■t&iziz, mtn. fcmwtiiti&fet: 1 5o~2 5o°ce 

^#*m&tfD£*l*:T5S (A,) TRSililftOiBUIl 
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[0036] 



[ftll] 




(A,) 




(B 2 ) 



S^ftSl^^*filtt%tt, 5$ ( A 2 ) fc ( B 2 ) X'$k 

U iilA>«0MS (ft) JO^T'J) -5 T , 

7Kfg^SD^* i /h$v.t^{i, ^ (Ai ) &X//£tite 
(B, ) T«S<i*«II<or«jS^36S«»L.TV^4. - 

li. * (B,) -C«Sil*l|i33BL*ffl(C*JV^T. ??# 

[00 38] sagfta-^ 



( i ) rn^^uy < >mm&# (ii) 

* ( i i ) tmffimtZ'jem&Lti-t Lx^-thmmm 
timx-hh. zzx-mom£*isy< >&m&& ( i 
i ) fctts -r y^aim ( i ) (can* 

m.artez^&ir?&. Lfztfi^x.m^Tfuy-omm 

HIE* < A ) fttf( B > T'#l$*i&i§ 

t ^-mm^svy j y&^y^-n&m (ft) a-s- 
<*, -eo^^SDft, SLmmxkxvy < 

»4 2m&±£m&&}>itxmm-r& z t wx-z & . 

[0039] WKHVyi >im&W ( i i ) 



zkmizte < i ) bmrnx-hz. mt^y < 

>&m-&fa ( i i ) <0»PP»WHHI (Mn)li h;PX 

yzwmb -rs g p c fcj: oaassiiTt^y x-f-wm 

ST'5 0 0-2 0, 0 0 0«MfflrtCft0.ff4L<tt 
1. 000 — 1 5, 000, ±9Jbf£L<l±2, 000 
— 1 0, 000, &t>#£ L<li3, 000-9, 00 
OcO^fflrtT'fcS. WfcXVy < ( i i ) 

a>\ zcoj: diz^^&^mmmich^zbizx^ 
x. Hbmmwmmb-r&zbtfxz. smimx-nzm 

mtf'hz^zhb. tiLB&b Ltz^cowmmmm 

S^ttl^^mfi-S-tt ( i i ) 

ft (Mw) fc&¥%#?ft (Mn) fcCOJt (Mw/M 
n) a»4OT. #4L<I43BIT. <k>9#£L< 

[0040] liirieottflna-s-flsfi, striae ( a) mf 

btfX'ih. t'-ML&fobLXte. maa. x^-u 
rotru->, l -y^-y, l -'O-f-y, l --v* 
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yfv, 4-^^-i-^-fey. 4, 4-^^ 

- 1 -^ty, 4, 4-S^fvL— 1 -^>t->- n 4 
-Xf-/U- 1 -^^r-feV. 3 -X^~ 1 -A>=*~fe>\ 
l-^fV, 1— r-fe>\ l-fh7 
r*>\ 1-Mffty s l-it^x-t^. l-x 

Uy j > ; y^P/f^, y^n^yfX s^o^df 
Hr>. 3, 4-> ? ^f-/U>'?n'<>'-r>\ 3-.X^-n^ 
^oM-fey, 2- (2-*f-/U:/fvU) -l-^^o 
^Hry. ^?u:t?T*>\ 3a, 5, 6, 7a-f b 
7th'P~4, 

n^l/7>fy; 1, 4 _^,^_ 
1. 5-^^-1. 4-^4MJ->* 

uy. a-^^jux^uy^ o-*^juxi-i/y^ p- 

[004 1 3 Wfc^vy * y^yv-htx/wt:^ 

muz, ^j^-mf^m ] cfmmm^ 
x*&tzimm&ip&L%^0kftTx\ mm&wtsjvx 

$~*7Mk&%&. ifiL<w\uyy^^mr^^^ 

zmf&zb&xzz. mt*mmt lx. muz. 
^*^y. *<r?y. *??y, mm^mmmt 
**; >>?u*>j**ry^ x+}Vis?u^**ry%:z<?>m 
mmtiktemi^y-ey. Y^y^^vy^zam 

[00423 mm- 5 o-c- 1 o or. # 

2L<te-30T>-80*C. i:0»^L<^-20°C- 
60°CT'J>0. S^EtJlte. M*t. 0-50kg/cm 
2 . ffiL<ttO-20kg/cmit*6. M^Uy 

a ymm&fr ( i i ) n #^3 - 9 5 2 3 
[00433 ( 2 > mm 



tb, m* commmtztt lx hftrnzttrnfrbKh . * 
[00443 jmssmttmb lxiz. muz. x+tm 

K*tfO*h>vt-:t*5/K»; 1. l-tr* (t-y 
f-/^*-***') 3,3, 

>\ 2, 2-b'X ( t -^^l^-*^) ^ysfrif 

2, 5 - 5/^ ^)V^*+ry - 2 , 5-yVWHn 

yt-*4f5/H. 2, 5-^^-2. 5-^(t-y 
fVWN-;**^) ^S/y-3, or, a' -b*X(t- 

[004 53 *fc. S«WIHi:LT. 3Ktci D ^^U* 

A y/f/n-f/i^^y/^f yr/P^r/ux— t-;^ 
M;W7x;y, ^f;wy^yy^(/Ky 
y'x- h . 4,4' -y7oo^/7xyyf^y 

V V)VmY£&% ; 2 , 2 - h -fe h 
7xyy, 2-t Hn^y-2-^f^rnW7xy 
4-4 yrnt;l/-2-h Fn^r^-2-^^7° 
aWxyy, 1, i-y7onr-fe,h7xyy, 

2, 2-^Xh^r^THrh7^y V. 4' -7x7^y 

-2, 2-y7nnr-feh7xyyfwth7xyy 

*yyby. 2-4vy-u\Z)\^**^yvym<7)tt 
^y v yJkit-^i \ 2-^j-;i>Tyhy*sy, 2- 
^pp7yh7^/y, t7h^yy?wyh7^y 
>aMb-&tt ; 2-t HD^fy-2-^f/l//net7x 
4' - KT-^;i/-2-t Hn^y-2-^f;l/r 

o W7x y y^rn^7x y y^ft ; ^^-r 
y. +77>m*>#ywimm&wz ; ip^Ttaas 

[00463 Ztit>commMte. Zti?tUMbX\ fo% 

w*2mi±.z&*&ttxm^hzbwx"*k. $m 
MrtSte&n. ltt^-i/7 4 yjm&fo ( i i ) 100 
ssg&tzttLx. mm. 0. ooi-3oii«, n& 
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L<ii0. 001~15«iSP.. X*)»iL<liO. 1 
~1 OKSgP, mi>$ftL<HO. 5-5M&®cr>&m 

[0 047] (3)mmw)M 

x-imx-hh. *&wx'mm-$-&$mmmz. mzms. 
zti& tcox'tez^tf. mwme 2-3492 4-^&?g 

TS U- M?tf>T U/M^fgBMFJ ; xf-i^^y 
V* 9 7 U 1^- h« . Ml ^ frU—iVT^ny 

y, x.+)vy£—iv<.y-e>, W-^y-eyttZW 

-tvmmm-.mifim^iih. ztit,co*x'i>. r 

cvmmtzx tym&MiRzti&tf. $mm 1 mm.mzMt 
X, 0. i~i ogfigp, *f£L<«o. 2-5 

X m X ra r on 




o-c-c-c- 

1"^ H Ha 



[0048] (4) fffcWtttgtli 

^WMcomtsmm^wm^mza^xn. xji«fMM» 

^mzim^fiimx'hh. tmiummt lt«4, ® 
<,zfflmi,±%<. -mmzmmztix\ih>t>c?>tfm^L> 
tu mm. xik^hmh, %mmm. *?-ymm, 

[0049] MflMbttttffiU. jltt. fiiHFAHSi: W 
•ffc#J WiHT. x^vtSB§<0«-^«. xdf 

ifelt LXli. ft?WZ3i#*i'm$:tt?>fc-&mx°*>tl 
x^M^rt'^x^^Jffit LXm^ixX\->Z>fc&to 

zmf&zt&v%&. ztit><o*x'i>. S(Ei)fc 

[0050] 
HC13 3 

(El) 



m{il~3-C'$>0, n(40^^{±lJiLt<7)S 
S(E1) C7)x^df Mfc£*lfc*Nvc, m*!fKT2T 
H 

H 2 C-C-C-0- 

V 11 



o 

ft* 0. r* { -( vya^^fymx-$)i> t>*>a«#* l 

V^. jfc*:. 5$ (E2) C^y*7-y?Mx;KdrWk£- 

[00 5 1] 
[■fU4] 




H 

O-C-C-CH, 
H, V 



(E2) 



R' t;bkf|iJSR% ^M^tl~2 0iOT/Udf 
frmX'h*). pt,i0&iXil&±<r>im.X'»>&. ) 

s (E2) cox^ML^^jsv^T. pwmmwo 

~5T'J>0. R' *^fS^t^(i>f-;USTS>St>0 

x\ hh^\±2nw±*mx-'kitftxmm-thzttfx- 



xy-;psx^^b-^j*w^u<, i^sfee, mms, 

ttti*!i±S*fevt^fc:«. 5t (E2) (7?y^7 y^M 
XjIWf^ft^fltoWffi U\ S (El) wx^ wb-^- 
Vacv&ftMt bx . ( e 3 ) T«3*i*fl:£*fcaWf 

[00 52] 
[-fel 5] 
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ac-c-c-o 



Br 



CR, 
i 

C 

CHa 



Br 



OH 

o-c-c-c-o 

Ha H Ha 



Br 



CHa 
I 

c 

CHa 



Br n 



>-C-C-CHa CE3) 



* ( E 3 ) r*5*i*'\oy Wfct'X? x y-;Hx,f 
^Wfc^kLTte. #Rl£. Br#tW2 0ii% 
cOt^5 0fifi%^t>^^-?filS$ixTV^o XtK 

mu&te. mk*\s? i >3kn&fa ( i i ) io oma 

mzMLX. ii^3~l ^KlilO- 
14 0fiigff. mzM&L<&l 5-1 2 0fiS§ffT-J> 



[00 53] (5) 

ii^j^LT(i. mzmmteK^K mmm^zx^x^ 

(hHn^yxfy|/X-f^) . f h77'nth'X7x 
fvUx~f-/U) . fb7yn^t'X7xy-M-h^ 



O 



^] . fb77'ntf'X7xy-;l/ 
S. Z«X-t^»HW*c fh77 r Dth'X7x7 

-/PS-tTx (tKD^fyxf^x-f/H . ^rh^y 
o^7x^S-h'X(2, 3-y7ut7°nt 

^)S»ft [PRfcT. f h7/P^7^H 5 h\ xf-lx 
yt'xfh77n^7^M 5 K»] . xfi/yh'x 
(5, 6-yVn^yW^y-2, 3-S^/Mf* 
WSF) „ (2, 

1 ) ->fyy7^1/-h, ^DOy^O^^y 

7x-/^ , Jyy>x^f;k h»J7 r nt7x-;W 
UV-K xfi/yt'xb'jynt7x^x-f;k 
xfi/yt'^y^/nt7x-;^x-f/k t^N^x 

ftf»»J7x-i/y«t>f h\ A«ftx^^« 

^nh'f*^, (h'jynt7x^) 7v;l/ 
r$h\ N f*;ixx^^n^ i/^ x -/I^T ^ >%f$: 

fc <50 fc LT Wf h Z. k & . 
[0054] 
Utl6] 

(Nl) 



n = 3 



[0055] 



[00 56] 



Br o 



O Br 



Br 

BTM0-O-C-- 



Br 
Br 



O Br 



-C 
II 

Br O 



[in] 



q-Q-chQ-o-c 

Br CHs Br 



Br 



n Br 



CN2) 



(N3) 



n«0*fcttlBLbcoaBR-Cft*. ) 



[0057] 
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Hfcl 9] 




(N4) 



COO 58] 



[<ft2 0] 
OH 



Br m i OH [ Brmzcj^Brmj OH "1 Br™ 

Ao-c-c-c--oAcAo-c-c-c--o-Q 

H„ H H B ^-^ Att^ H a H H 2 ^-^ 

Cria n. 



CN5) 



nttO4fcttlI^<«HBrC*0. ml-ra4 

4. 5^m2^3. 2^m3^3, 2^m4^4. 5RpCC 
Br m i f Br m3 qjj^ Br m 



O O 



ffiL<liml=3, m2 = 2. m3 = 
*6. ) 

[0059] 

Ut2 1 3 

Br ra 



= 2. m4 = 3t 



(*f>. n|±O4/i«lJaJiCOa»T*0. ml-m6 
l^m3^4. I^m4^4. Um5^5, Um6 
3^3. 2^m4^3. 2Sm5^3. 2^m6S4. 



CN6) 



BrniB 



mtztg-t L<liml = 3, m2=2, m3 = 2. m4 = 
2. m5=3, m6 = 3T*S. ) 

[0060] 

[-ft2 2] 



Br 



Br- 




OH 

o-c-c-c-|-o^Vc 



Br 



H2 H Ha 



Br 



CH, 



Br 




Br 



Br 



OH 

LHa Br Jn Br 



Br 



(N7) 



<*N5<?>JMWrc*S. ) 
[006 1] 

Br Br 



Ut231 



Br X Br 
Bri Br 




Br 



(5£N6<OjyWt'J>*>. ) 
[0062] 



Ut2 4] 



(N8) 



(18) 
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CHa-CHCHsO 
Br Br Br 



Br CHa Br 
Br CHs Br 



OCHzCH-CH, 
Br Br 



(N9) 



sx.-k* isfcism h wmn-mxh h . ^^jo^ra 

WLT, ji^3-l 50SfiSS, *f£L<lil 0~14 

oaaas, *t#iL<iii 5~i 2ojtsgPT-$>^,„ 
mat lt, did =mtTv+*±-y. mutT>* 

mmmt. mm i o o lt . sms i - 3 
0 sags. # * l < u 2 ~ 2 0 fisstoSte-efiUfl-r 
a. 

[0063] ( 6 ) -^<7)fBl^)ia^J 

iMSSgftk ttt£££*L flra&ikfflL X'J77- 

rv^-rn-y^v^rij. R&nsij, mm. mm. m 

[0064] HftWCfi. Hitf. ^JSd'A. ;*y >f V 

if%<r>7\mmm. yfm.y-4 vyuyg&^fczt 

oju-y^^ymm^zfM.m/^coAimmm. * 
miiim, x+isy-4 vr\sy7uv?im-&#m/* 

Uy-7r- y&nSfa 7 A . 7Dt l^-;/-f>£A£- 
ft^A&ifwx^xh-?- ; f [^f-py-3 
(3, 5-^'-t-r^-4-bHodf>-7x-^) 
roW-h] /3- (3. 5-*J-t-7* 

/U-4-bHadf^7xxyp) 7dW^SW*x 
Xx/K 2, 2' -^-TSHb'X [xf-/l— 3 (3, 
5->-*- 1 -7>;U-4 - 1 KnJf-/7x-^) 

3}-*- h ] %zcoy*/-)i<mtiWi±m ; h y xyx 

;P7x-^*X7r^f- s hVX(2, 4-iS-t-7 
VtUyx-jU) *X7rJb. b>JX(2, 4-x-t 
-7f*7x-;H *X7r-( hfco'J y^S^J ; 
-rryyi^. x-fry ygs^/uv^A. 12-tH 
a^xT-ru ym^)^^^^>mmm^m^ ■, 
-fey^yx-fru-K ^y-ty y^sy^i — k 
^y-fey yisxr-ru-b. ^xy^yh-A^y 
xtriz-h. ^xyxyi — /w^'xt-tv— k 



^xyxy h— ^hyx-r TU-bmn&MTjua 
-/Hil*®xx-f/P ; ^•Jfr'W Ko^/W h ; T5>- 

^smKiLaj ; ^5^*-yry>-^ ^-?*-b# 
^ryym 7*$x>>AS*7ry>m 

T/t-S h# 77'J y^J^co^ 77'J ; ^ 
m ; WR>S*Br 4r*)*feSI ; 4 if £#ff £ i fc *»r S 

[0065] LT»i, mt 

tr. >-y#, *-fat±. t;us-k mt^-py. mt~? 
^<7A. H<7^-f K ess^/i^^A. *?ym#vv 

v-ftf. 7^h. #7X181*. HvxyXs- 
K i>b-M K Vyyr-ib. ^S-^Ai, m 

it^vyfy. xvytm. mty-imm. ^yxf 

y r s Kii*t4 if * . 

[0066] wtmtmt ffits-ti mere, ^y 

^-h, *yxfuy, --Kyyx-uyx/py^ K, 
yx-f;H 5 b\ 3Kyxxx;p, jtfyrs ^yr 

mx\ h 6 V^tt 2 WJLh* a»^iy&TE^-rs - i: * J 
[0067] ( 7 ) 8*E 

*56BJT{±, mvtxuy* yim^W ( i i ) ^Jg^ic 
WW5*T. ryri^^ffl^^tffl^^MSLfcO. 

>-^*-&«s ( i i ) Sr?§fg^-ti-&^{c(±. «itf. h 
zi'xy, df^i^y, J^1-)i^y*£y%t'co3Tm&ttk*. 
n—^y?y. ^*y-y, ^yfyftwrnstmst 

(o^uyyitmik7km%t'zm?& zttfv%&. 

[0068] fig^ft. 2V£L fc' 

tfmzt>%^£ot,z. mmzmML.xmm-z,i>\ mm 



(19) 
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tM7<>uj±) izmm-zfr. mt^m^itx^mi- 
h. 

[00 6 9] (i ) 

(i, 5 0~5 0 0wm^Jgc7)li${C^&J:3K-ri.ifc 

i ktfx-% h . m&co&mmz, wm^m&tm^ i ~ 

9 011%. ff±L<ii5~8 5fiS%. ±9ff£L< 
»±10~80M%. &tff£l.<«2 0~8 0«S% 

[0070] «3£g#i: LXli. Mtlf. IKStt ( U V 
757bffi%b*) . tfy^mt U3vX9u 

=5rif> Rt/^mmmmmt (^uxxrvnifcit 

$ KiSSfSri:') Srfflv^ifc*^^. C:^f>«0l««S 

x\ $>&wt2ntii±t:mx--&bitxm^&zbtfX'Z 
s. mmmtiziti?&sju#)\,*.>&m&ft<r>mi. m 
msmzfctxm'smRxtizw. «3ii»j^L-ti 
-9oii%, tt&Kiii o-6 om&%cr>mmx'h 

[007 1] (2) ~>-h 

*ftw<vmimMftcr>mttim<7>-r>x'hz> >- b 
ittzumi. mzmnEZtiK^w. —mza, 

ism^-y-ymcomi&'piz. ^m<r>m^ i mm 
mm^wm^-mm 5~ 5 0 m&xmM^h z. o izm 
m. tt&z-e. ^mm±^zmm±tii±m^L. stmmiz 
±<o®M*m£L, ¥mwfrt>mmLxis- bznz. 
smiz* *)wmzm?tz>i%-&i±. MM%&mz£ 0% 

[0072] w-mmt lxh. mmtmuz&mfo*?® 
m$n<o**vT7 a ^A^n^itms. mm 

mmm^my < >vj>mt Lxf&^zbwx'Z&. t 
fc. mzimtzmmtonmmzm^&zthX'Zh. 



[0 07 3] (3)«Jfffc 

mmm± . mm^y u r u- * f±*^ft<^ s^- 

fcfciD. i&g%MZt,zLKi>coX'$>Z>. nmm&WBt 
SMb LTffll^#£tc»i. <*Ulf . 4KfS«ft>43:* 

xoemtejmth. wv&rvmt* $E3L$ i x'b&m 
mm<m%&fmt,znm-tz><n*-x'ti:<. 

^J'^BIfciBtfcJRItSftieiSLJt. ffiffil 5 0~3 
OO'CggKflO&U 3 0~80kgf/cm«igJgtC 

jdelt, «-jf<ostas« • mtmzitxmmftzft 
zti^coimm&tciimtt,z&mmm-t&m<>>-x 

li, ffl. x. y ^r;p, ^ N jg % ^ 7^S->)i, a*. 
[0 0 74] (4)3Rtt 

fc mt£&Mn&?>--&tiz i.^xm>e>tiz>tf. m 

80~350-C, IfrtKltl 20°C~300'C. 
i Off 4 L < *2 1 5 0 ~2 5 0"C<OiftKtCiOl!fe-tS i fc 

»4 nmsurri cotrnt l < . as . 5-120 

ff4L<(il 0~9 0#. $4>(Cff4L<«42 0- 
6 0^T$>&. 5^PJfc LT3iaHi5iJSrffl^^^tc 

[0 07 5] (5)Si^^«£ 

^af^flsii. S§«, ®**^0. 0 3%«T. ffi^ffi 
la*U Ois-i o»7f2, 1MH Z T-«0|««*. SimiES 
* { ^^'fT.2. 0~2. 5. 0. 001 ~0. 0007 

mu&wmmsm&bwmx'*)*) . ffl?ssr«UBLfe«« 

«tc2 6 0-C<O^>-^S-3 0f^Sftl!$-tirTt. ffl?fC0 
UOi«£ff 0>R]«(iBV> 4»n^r(- \ iix 4>0 

LTtff4Lv>t,cOT'S>^. *Jt. *»HB<0Sg«^ 
J&mi. ««ttK:»lfcfc«. m*Wtc{4. UL-94 



(20) 
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sfgicfcwc v- 2 ttiizztiz o h&tizmm** 
-rt^nt l<, v-isjtttv-o^fijfflitt&^r 

vtftf£«J:v\ 

[0076] 

immm] jjitk, ar&m. sate*, xvjmmtwr 

( 1 ) #5*s*»*tt. ^m&mmm <dsc») 

(2) *Mli. WlcK9*>«rV*9. ^xySiM 

(GPC) IZZ&XV X3-uy®M.mt LXmfeLt:, 

(3) ±fitaT/WM^*I^JlWi, 'H-NMRCi 

(4) *fi-£Jt3*«, 1 H-NMR^«tOa!I^L^. 

( 5 ) mmtiz. ^mvL-9 4mmm^m^xm^. 

Liz. 

( 6 ) 1 MH z CtHtiMf. f8«3Eig.. Rttfftrt* 
(i, J I S C648 KCiptTSI^Lfc. 

( 7 ) Mti&ISMLttfttt. 8ffl§»Jftt*>£>i|f 2 0 m 
nu § 1 OOmmnWMXZM'O&L. MSBtCffil 0 
mmO¥fif*W0a»tA*ut«, 9l»KlttHcTiiifc 
«LTfltt&:#frl=5 Omm/m i nO#t$T"3ii^W(C 
H?S§:3I£<|IJU *<0l$^S#<9fi<6ffi£?Stfc. 

(8) fh^xyttlj, ffi»*|^l,fcffiJ|flc&2 5m 

OMEfli* SttC J: 0 «K L . iilTOffiiffpfif Lfc . 

0:*HKfc*fl3SrU 

x : JHRtaHtftO. 

( 9 ) W^y^ttJi. S?m£I^L*:«Jff*£2 5 mm 

acwjaju 2 6 o-ccwsyymwz 1 2 0&i¥*^ 

{lUfc. 

0:*MWcSBfbSeU 

x : iMSKXftA 0 . 
( 10) ff??<y?tt 

K'J/l-tfflV^TItJiWcfclftSlmmWJttllBt. BfftB£ 
O :*$=5:7 7 y 

[00 7 7] [£jfim]O*TB«Lfciy-yMK0 
h7i/^o [4. 4. 0. 1 
2,5. 17.10] - 3 -]t^y <JSITF, MTDtBSt) 

5gt. h^xyi 2 0g£fln;i. S-^ttfiSi: l/c. h 
'J-fVT^UrA-S-^AO. 287mmo 1 t-f 



^-;WT;W3-;1^0 . 2 8 7 mm o 1 , ^Sl^PJt L 
Tl-M-by8. 6 lmmo 1 ZmuLtz. lit, 
AfSft^y/XfyO . 0 5 7mmo 1 SrSsflnU 4 0 

xrcsaiBiiffUfc. -e^> mtd 4 5 g t , T^s-ft 

^-y/XfyO. 0 8 6mmol^3 0*K'li6<) 

[0078] iWS-^-KjasatS: 1 U -y Y)V<n*- 
-flZ&L. h 160 gfcflPX., --y^T-fef- 

^T-feh-^-bO. 5 gfc hy-f V7>^7*/l/$-'>A 
cOSOSaj^Wl/xv-jgiSS. 1 5g£iI£-U:k<7>£ 
Hi. RlE8rtS**WlLfcfiL JS#L^*^8 0°C 
Lfc . i&J£#2c5g Ufc t C hX'imW3i * 3 0 k 
g/cm'fcJHEU »M8^TWS*i**3fc*ljfc 
L&#£>, 3«H5IRJB$-frJt. <RV>T, 4. 2gc%k 
fc, vSltT/l-S^ d§BBS3 2 0cm2/g, Wl 
0. 8cm'/g, f^l5//m, *gPft£qR s * 
3fb*-FD»5R) &2. 5g£Jo£, 80 0 C(=T1^ 

s-, 3 y y hum yrne^rw- /h* t&wc&f 
ajs*, ^.s'Jltihjjrl^. isuKLTteafli^i oox;, 

1 To r r OTT'4 8 B^SaS&S tffc . ^Jfcfeyn £31 1 
fc^Lfc. dOsKyv-^At-Tl). XV-r-AcoMKi 

[0079] 
[YC2 5] 



CH— CH — 




CHs 



6. ) 

[0080] [-&)SCa|2] MTDSr, 8-ZfiJfyf 
h5>-i7o[4. 4. 0. I 2 - 5 . 1M0] -3-Hf 
•tev (JilT, ETDtlSt) fcftiifcifcJaWl* £jfi 

0i 1 1 mmtz lt afe«*t»fc . 1 tss 

[0081 3 
[-ffc2 6] 



CH— CH- 




) 



'CHCHa 
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[0082] [»J3]MTDS:, 1, 

1. 4, 4 a, 9 a-fh7tKn7^l/y (WT. 

[0083] 
[^2 7] 



CH— CH- 




12 k ^ if K»-H8Rc«IS*Tft 



[0084] [^«W4] MTDS:, 5»7x-^-2 
-J)ViZ)V*y (BIT* PNBhB&f ) fcftifcifcfcl 



CH^CH- - 




[0085] 
[YL2 8] 



CH^CH- - 



^'J7^D 




ha ) 

[0086] MTDJ, PNB 5 0M&% 

t t c d 5 o M% a <os^e y tcft *_ £ t 

[0087 ] 
[^2 9] 



Cl- CH= CH- - 



ft. ) 

[0088] lHtf&m6 ] S*-eaS!it7t l U >y WKO 

O (OC 2 H 5 ) c l 2 <^>-^D^-9-vj§?g, 
^T^S-^A-feX^OrM K CA 1 (CjHbJls 

c i ,] ff>is?a^*v->m&*m4M^<wMa' 

Ztl?tl6 0 g/ >J y Wk 0 . 5mmol/>j7h 
/K 4. Ommo 1 /U >y WUfc&fti 3 t#teU «T 
tUZ^J-lsy* 15D7 h;P/H r . *jgSr 2 . 5 U v 

su i?>fc:*«*T2ia*i!t*ffvv a 

•&«*«M#*Lfc. i^S^S" 3 'J -y MWOT-fe h 

BISrIOO'C, lTorrJa-pe4 8B»TOBi«-»i:. S 

*Ffc"*-ft. JtfUV-Ftf5||i5aL*ffl«4. tfSSOfcfc 
•5-Cftft. 



[0089] 
[«3 0] 




-f CHa-CHa^- 



[0090] [-&««7] TCD^MTFtftistifc 

[009 1] 
Ut3 1 ] 

-e CH 2 -CH 2 ^- 




[0 09 2] [«A0f8] *««l&SSr2. 5 'J <y 
/HrKO. 5 U y b/P/H r fcJaWi, 
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[0093] [*«M9]MTDtETDt, 1 
-fe>$:8. 61mmoiH2. 3 0mmol(:^i.§ 
CWtt, &f&Ml tmUkteLZ, KWbfrfJL (Mn) 
*«2 8, 500, MT^fI(Mw)^57, 8 0 



f 0094 ] 

mi j 







K) 


*asp( 
so 




No. 


ortK) 


MnxlO 4 


HwxlO 1 


EJd/Ud 


A 


HTD 
(100) 




^99 


— 


0.75 


1.23 


1.64 


B 


ETD 
(100) 


H# 


^99 




0.81 


1.34 


1.66 


C 


BTF 
(100) 


mm 
m& 


^99 




0.79 


1.43 


1.81 


D 


PNB 
(100) 


mm 

n& 


^99 


^0 


0.80 


1.69 


2.11 


E 


PNB/TCD 
(50/50) 


mm 

m& 


>99 


^0 


0.85 


1.69 


1.99 


F 


TCD/ifW 
(38/62) (*1) 








0.77 


1.46 


1.90 


G 


HTF/ifvy 
(36/64) (*1) 


(WW 






0.67 


1.18 


2.12 


H 


TCD/ifW 
(37/63) (*1) 








4.71 


8.33 


1.77 


I 


ETD 
(100) 




^99 




2.85 


5.78 


2.03 



(* 1 ) *zfrikX'h&. 

[0 0 9 5] LmmWl — 14] -£l£Ml~7T#Jt& 
^!Bg^SiiS*<6 0~7 0S»%^=5:l,<i:^(=, b/l^ 



0. 8mmt&£J:3fc:±e<^ry7W££m:iEt 
T8atfc*ta£*>-g\ *f5Wffi£WS 3 5// m<0«HJSS: 

[0096] 
[*2] 
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nl 



i£ tit 

m ? 



8 



S3] 



I 



Hi 



8 



o 



8 



a 



o 



i 



s 



as 



o 



8 



o 



[0 0 9 7] (PJi) 

( 1 > jSBMfcJfoa : 2. 5-^^-2, 5~v(t 
- T^l^ is) ^i/>-3 

(2) TAIC : hUTU/M V>-T5 V-b 

(3) S^V-rt^: 2-x^;u-4-^f-;M S^V 

( 4 ) N 3 : 1*125$ ( N 3 ) <^fl«OT 

( 5 ) E 3 : Mf^'SSL IMt^7x/-;PAlX^ 
^r^ffiBg (AER 8010), B r*W=5 01 
% 



[0098] [Jt«fiajl-4]»Ii^i:LT. «A 
9T#£*lfcsKyv— I (Mn=28, 5 0 0. Mw= 
5 7, 8 0 0. ±gf^*5^D^# 9 9 ) . 4fc 

^B»«^)«K3&<2 0a«%fc:Sc6J:at:. 

[0099] 
[f£3] 



(24) 
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(SD 


ill 


mm 
am 

(«D 


(90 


mm 

(SO 


(%) 


Jfc®#>Jl 


K80) 


b(l) 


TAICC5) 


N3C20) 




20 


mm 2 


1(70) 


b(l) 


TAICC5) 


E3(30) 




20 


JtWJ3 


H(80) 


b(D 


TAICC5) 


N3C20) 




20 




H(70) 


b(l) 


TAICC5) 


E3C30) 


<^/-ft(l) 


20 



mm 

< 1 ) mfcWfab : is? $.Jl>J*-**isV 

(2) TAIC : h^DHy^lz-b 

(3) ^5 yy-yU : 2 -X-HU- 4 - >f 5 
( 4 ) N 3 : fflBA ( N 3 ) OffiHffll 

( 5 ) E 3 : M^'SSL Ilftt^?!^-^!!^ 
^SfflgfAER 8 0 1 0 ) , Brttm=5mm% 

[oioo] [jumi 5~2i, x.xsitmt5-~6] 

0rf&,M1^9?'&t:&«coi®mb. #®ffcfr£3l4 Kip 
Ufc«JftTB-&U &mW8tt<?>m&ti i 2 0 S»% fc* 
-Sidle, WH^CI®l-C7-XtL/;. 
£30 ftfflffC Lfctt, BOTflBK L , 

<mm(o^i-^> 

frifiT'«^it^#'7^^Sr»ffiT-3 

,ieD<7— XiC, E*7X?D^ (Hi OcraXSJ 1 0 

cmxISO. 5mm) «0«fr|ij<*>-**«»LT. ■ 

SL2r**£>js«s-tf, i o&niEattic. t9>-?< 9 tsi 



tffcOWC , 7 0°Ct* 1 T o r r T4 8^SfeW^0K 

© : g#t# 2 WFC* 0 , *a<0J%-tt*«»>-C«l 
O : mmtfi 2 %j@3ft, 5 %felTT2> 0 . MWHttf 

fe*S:-iSL-C^4^-r 
[0101] 
[^4] 





(9D 


mm 
<«) 


m& 

— tk 






A (70) 


E3(30) 


0 


© 




B(70) 


E3C30) 


o 




*«S0!|17 


CC70) 


E3C30) 


o 


© 


I&BI.0U18 


D(70) 


E3(30) 


o 


© 




E(70) 


E3C30) 




© 




F(70) 


E3(30) 


o 


© 




G(70) 


E3(30) 


o 


© 




I (70) 


E3C30) 


X 


X 




H(70) 


E3(30) 


X 


X 



(BE*) 

( 1 ) E3 : Mf-AgL Sfg-fkb'X7xy-;UASx^ 
^SifAER 8010), Br#f$=511% 
[0 10 2] 
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